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NEW HETEROCYCLIC COMPOUNDS AND THEIR USE IN MEDICINE. PROCESS FOR THEIR PREPARATION AND 
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 



5 The present invention relates to novel antiobesity and hypocholesterolemic 

compounds, their derivatives, their analogs, their tautomeric forms, their stereo- 
isomers, their polymorphs, their phannaceutically acceptable salts, their pharma- 
• ceutically acceptable solvates and phannaceutically acceptable compositions 
containing them. More particularly, the present invention relates to novel p-aryl-a- 
10 oxysubstituted alkylcarboxylic acids of the general formula (I), their derivatives, then- 
analogs, their tautomeric forms, their stereoisomers, their polymorphs, their phanna- 
ceutically acceptable salts, their phannaceutically acceptable solvates and pharma- 
ceutically acceptable compositions containing them. 



15 The present invention also relates to a process for the preparation of the above 

said novel compounds, their analogs, their derivatives, their tautomeric forms, their 
stereoisomers, their polymorphs, their phannaceutically acceptable salts, their phanna- 
ceutically acceptable solvates, novel intermediates and pharmaceutical compositions 
containing them. 

20 The compounds of the present invention lower total cholesterol (TC); increase 

high density lipoprotein (HDL) and decrease low density lipoprotein (LDL), which 
have beneficial effects on coronary heart disease and atherosclerosis. 

The compounds of general formula (I) are useful in reducing body weight and 
for the treatment and/or prophylaxis of diseases such as hypertension, coronary heart 
25 disease, atherosclerosis, stroke, peripheral vascular diseases and related disorders. 

These compounds are useful for the treatment of familial hypercholesterolemia, hyper- 
triglyceridemia, lowering of atherogenic lipoproteins, very low density lipoprotein 
(VLDL) and LDL. The compounds of the present invention can be used for the 
treatment of certain renal diseases including glomerulonephritis, glomerulosclerosis, 
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nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, and nephropathy. The 
compounds of general formula (I) are also useful for the treatment/prophylaxis of 
insulin resistance (type II diabetes), leptin resistance, impaired glucose tolerance, 
dyslipidemia, disorders related to syndrome X such as hypertension, obesity, insulin 
5 resistance, coronary heart disease, and other cardiovascular disorders. These 

compounds may also be useful as aldose reductase inhibitors, for improving cognitive 
functions in dementia, treating diabetic complications, disorders related to endothelial 
cell activation, psoriasis, polycystic ovarian syndrome (PCOS), inflammatory bowel 
diseases, osteoporosis, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma 
1 0 and for the treatment of cancer. The compounds of the present inventions are useful in 
the treatment and/or prophylaxis of the above said diseases in combination/ 
concomittant with one or more HMG CoA reductase inhibitors, and/or hypolipidemic/ 
hypolipoproteinemic agents such as fibric acid derivatives, nicotinic acid, cholestyr- 
amine, colestipol, or probucol. 

Background of Invention 
Atherosclerosis and other peripheral vascular diseases effect the quality of life 
of millions of people. Therefore, considerable attention has been directed towards 
understanding the etiology of hypercholesterolemia and hyperlipidemia and the 
development of effective therapeutic strategies. 

Hypercholesterolemia has been defined as plasma cholesterol level that 
exceeds arbitrarily defined value called "normal" level. Recently, it has been 
accepted that "ideal" plasma levels of cholesterol are much below the "normal" level 
of cholesterol in the general population and the risk of coronary artery disease (CAD) 
increases as cholesterol level rises above the "optimum" (or "ideal") value'. There is 
clearly a definite cause and effect-relationship between hypercholesterolemia and 
CAD, particularly for individuals with multiple risk factors. Most of the cholesterol is 
present in the esterified forms with various lipoproteins such as low density lipoprotein 
(LDL), intermediate density lipoprotein (IDL), high density lipoprotein (HDL) and 
partially as very low density lipoprotein (VLDL). Studies clearly indicate that there is 
an inverse correlationship between CAD and atherosclerosis with serum HDL- 
cholesterol concentrations. (Stampfer et al, K Engl. 1 Med, 325 (1991), 373-381) 
and the risk of CAD increases with increasing levels of LDL and VLDL. 
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In CAD, generally "fatty streaks" in carotid, coronary and cerebral arteries, are 
found which are primarily free and esterified cholesterol. Miller et al, (Br. Med. J., 
282 (1981), 1 741-1744) have shown that increase in HDL-particles may decrease the 
number of sites of stenosis in coronary arteries of humans, and high level of HDL- 
5 cholesterol may protect against the progression of atherosclerosis. Picardo et al., 
(Arteriosclerosis 6 (1986) 434 - 441) have shown by in vitro experiments that HDL is 
capable of removing cholesterol from cells. They suggest that HDL may deplete 
tissues of excess free cholesterol and transfer them to the liver (Macikinnon et al., J. 
Biol. Chem. 261.(1986), 2548-2552). Therefore, agents that increase HDL cholesterol 
10 would have therapeutic significance for the treatment of hypercholesterolemia and 
coronary heart diseases (CHD). 

Obesity is a disease highly prevalent in affluent societies and in the developing 
world and is a major cause of morbidity and mortality. It is a state of excess body fat 
accumulation. The causes of obesity are unclear. It is believed to be of genetic origin 
15 or promoted by an interaction between the genotype and environment Irrespective of 
the cause, the result is fat deposition due to imbalance between the energy intake 
versus energy expenditure. Dieting, exercise and appetite suppression have been a part 
of obesity treatment. There is a need for efficient therapy to fight this disease since it ■ 
may lead to coronary heart disease, diabetes, stroke, hyperlipidemia, gout, osteo- 
0 arthritis, reduced fertility and many other psychological and social problems. 

Diabetes and insulin resistance is yet another disease which severely effects the 
quality of life of a large population in the world. Insulin resistance is the diminished 
ability of insulin to exert its biological action across a broad range of concentrations. 
In insulin resistance, the body secretes abnormally high amounts of insulin to 
compensate for this defect; failing which, the plasma glucose concentration inevitably 
rises and develops into diabetes. Among the developed countries, diabetes mellitus is 
a common problem and is associated with a variety of abnormalities including, obesity, 
hypertension, hyperlipidemia (J. Clin. Invest, (1985) 75:809-817; N. Engl. J. Med. 
(1987) 317:350-357; J. Clin. Endocrinol. Metab., (1988) 66 : 580 - 583; J. Clin. 
Invest, (1975) 68:957-969) and other renal complications (See Patent Application No. 
WO 95/21608). It is now increasingly being recognized that insulin resistance and 
relative hyperinsulinemia have a contributory role in obesity, hypertension, 
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atherosclerosis and type 2 diabetes mellitus. The association of insulin resistance with 
obesity, hypertension and angina has been described as a syndrome having insulin 
resistance as the central pathogenic link-Syndrome-X. 

Hyperlipidemia is the primary cause of cardiovascular (CVD) and other 
5 peripheral vascular diseases. High risk of CVD is related to the higher LDL (Low 
Density Lipoprotein) and VLDL (Very Low Density Lipoprotein) seen in hyper- 
lipidemia. Patients having glucose intolerance/insulin resistance in addition to 
hyperlipidemia have higher risk of CVD. Numerous studies in the past have shown 
that lowering of plasma triglycerides and total cholesterol, in particular LDL and 
VLDL and increasing HDL cholesterol help in preventing cardiovascular diseases. 

Peroxisome proliferator activated receptors (PPAR) are members of the nuclear 
receptor super family. The gamma (y) isoform of PPAR (PPARy) has been implicated 
in regulating differentiation of adipocytes (Endocrinology, (1994) 135: 798-800) and 
energy homeostasis (Cell, (1995) 83: 803-812), whereas the alpha (a) isofoim of 
PPAR (PPARa) mediates fatty acid oxidation (Trend. Endocrin. Metab., (1993) 4: 
291-296) thereby resulting in reduction of circulating free fatty acid in plasma (Current 
Biol. (1995) 5:618 -621). PPARa agonists have been found useful for the treatment 
of obesity (WO 97/36579). It has been recently disclosed that the hypolipidaemic 
effect is enhanced when the molecule has both PPARa and PPARy agonist activity 
and suggested to be useful for the treatment of syndrome X (WO 97/25042). 
Synergism between the insulin sensitizer (PPARy agonist) and HMG CoA reductase 
inhibitor has been observed which may be useful for the treatment of atherosclerosis 
and xanthoma. (EP 0 753 298). 

It is known that PPARy plays an important role in adipocyte differentiation 
(Cell, (1996) 87, 377-389). Ligand activation of PPAR is sufficient to cause complete 
terminal differentiation (Cell, (1994) 79, 1 147-1 156) including cell cycle withdrawal. 
PPARy is consistently expressed in certain cells and activation of this nuclear receptor 
with PPARy agonists would stimulate the terminal differentiation of adipocyte 
precursors and cause morphological and molecular changes characteristics of a more 
differentiated, less malignant state (Molecular Cell, (1998), 465-470; Carcinogenesis, 
(1998), 1949-53; Proc. Natl. Acad. Sci., (1997) 94, 237-241) and inhibition of 
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expression of prostate cancer tissue (Cancer Research (1998), 58:3344-3352). This 
would be useful in the treatment of certain types of cancer, which express PPARy and 
could lead to a quite nontoxic chemotherapy. 

Leptin resistance is a condition wherein the target cells are unable to respond to 
leptin signals. This may give rise to obesity due to excess food intake and reduced 
energy expenditure and cause impaired glucose tolerance, type 2 diabetes, cardio- 
vascular diseases and such other interrelated complications. Kallen et al (Proc. Natl. 
Acad, ScL, (1996) 93, 5793-5796) have reported that insulin sensitizers which perhaps 
due to their PPAR agonist expression and lower plasma leptin concentrations. 
However, it has been recently disclosed that compounds having insulin sensitizing 
property also possess leptin sensitization activity. They lower the circulating plasma 
leptin concentrations by improving the target cell response to leptin (WO 98/02159). 

A few p-aryl-a-hydroxy propionic acids, their derivatives, and their analogs 
have been reported to be useful in the treatment of hyperglycemia and hypercholester- 
olemia. Some of such compounds described in the prior art are outlined below. 

i) U.S. Pat 5,306,726 and WO 91/19702 disclose several 3-aiyl-2- 
hydroxypropionic acid derivatives of general formula (Ha) and (lib) as hypolipidemic 
and hypoglycemic agents. 




Examples of these compounds are shown in formula (II c) and (II d) 
BnO^ _ .COOH 
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ii) International Patent Applications, WO 95/03038 and WO 96/04260 
disclose compounds of formula (II e) 

CH, r^-^ C00H 



R a -N^\ o A^ och 2 r' 



,b Clle) 



wherein R* represents 2-benzoxazolyl or 2-pyridyl and Rb represent CF 3 , CH 2 OCH 3 
or CH 3 . A typical example is (^-3-[4-[2-[N-(2-benzoxazolyl)N-memylamino] 
ethoxy]phenyl]-2-(2,2,2-trifluoroethoxy)propanoic acid (II f). 




CH, ^V^S^ C00H 



)-N^\ J YcH 2 CF 3 

iii) International Patent Application Nos. WO 94/13650, WO 94/01 420 and 
WO 95/17394 disclose the compounds of general fonnula (II g) 

A^-X— (CH2) n — 0—A 2 -A 3 -— Y • R 2 (D g) 

wherein A* represent aromatic heterocycle, a2 represents substituted benzene ring and 
A3 represents moiety of formula (CH^-CH^OR 1 ), wherein Rl represents alkyl 
groups, m is an integer of 1-5; X represents substituted or unsubstituted N; Y 
represents C=0 or C=S, R 2 represents OR 3 where R 3 may be hydrogen, alkyl, aralkyl, 
or aryl group and n is an integer of 2-6. An example of these compounds is shown in 
fonnula (II h) 

.C0 2 CH 2 CH 3 




* 0Ph (II h) 

Summary of thi» Invention 
With an objective to develop novel compounds for lowering cholesterol and 
reducing body weight with beneficial effects in the treatment and/or prophylaxis of 
diseases related to increased levels of lipids, atherosclerosis, coronary artery diseases, 
Syndrome-X, impaired glucose tolerance, insulin resistance, insulin resistance leading 
to type 2 diabetes and diabetes complications thereof, for the treatment of diseases 
wherein insulin resistance is the pathophysiological mechanism, for the treatment and/ 
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or prophylaxis of leptin resistance and complications thereof, hypertension, 
atherosclerosis and coronary artery diseases with better efficacy, potency and lower 
toxicity, we focussed our research to develop new compounds effective in the 
treatment of above mentioned diseases. Effort in this direction has led to compounds 
5 having general formula (I). 

The main objective of the present invention is therefore, to provide novel P- 
aryl-a-oxysubstituted alkylcarboxylic acids, their derivatives, their analogs, their 
tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutically 
acceptable salts, and their pharmaceutically acceptable solvates and pharmaceutical 
10 compositions containing them, or their mixtures. 

Another objective of the present invention is to provide novel p-aryl-cc-oxy- 
substituted alkylcarboxylic acids, their derivatives, their analogs, their tautomeric 
forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable salts, 
and their pharmaceutically acceptable solvates and pharmaceutical compositions 
containing them or their mixtures which may have agonist activity against PPARa 
and/or PPARy, and may inhibit HMG CoA reductase, in addition to agonist activity 
against PPARa and/or PPARy. 

Another objective of the present invention is to provide novel P-aryl-a-oxy- 
substituted alkylcarboxylic acids, derivatives, their analogs, their tautomeric forms, 
their stereoisomers, their polymorphs, their pharmaceutically acceptable salts, and 
their pharmaceutically acceptable solvates and pharmaceutical compositions 
containing them or their mixtures having enhanced activities, without toxic effect or 
with reduced toxic effect. 

Yet another objective of the present invention is to produce a process for the 
preparation of novel P-aryl-a-oxysubstituted alkylcarboxylic acids of the formula (I) 
as defined above, their derivatives, their analogs, their tautomeric forms, their stereo- 
isomers, their polymorphs, their pharmaceutically acceptable salts and their pharma- 
ceutically acceptable solvates. 

Still another objective of the present invention is to provide pharmaceutical 
compositions containing compounds of the general formula (I), their analogs, their 
derivatives, their tautomers, their stereoisomers, their polymorphs, their salts, solvates 
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or their mixtures in combination with suitable carriers, solvents, diluents and other 
media normally employed in preparing such compositions. 

A further objective of the present invention is to provide novel intermediates, a 
process for preparation of the intermediates and a process for the preparation of novel 
P-aryl-cc-oxysubstituted alkylcarboxylic acids of formula (I), their derivatives, their 
analogs, their tautomers their stereoisomers, their polymorphs, their pharmaceutical^ 
acceptable salts and their pharmaceutical^ acceptable solvates using the intermediates. 
Detailed D escription nf the Invention 
P-aryl a-oxysubstituted propionic acids, their derivatives and their analogs of 
the present invention have the general formula (I) 

X 

r^ yr7 

where X represents O or S; the groups Rl, R2 and group R3 when attached to the 
carbon atom, may be same or different and represent hydrogen, halogen, hydroxy, 
nitro, cyano, formyl or unsubstituted or substituted groups selected from alkyl, cyclo- 
alkyl, alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, 
heteroaralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, 
acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino, arninoalkyl, 
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, 
aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, 
aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its 
derivatives; or Rl, R2 along with the adjacent atoms to which they are attached may 
form a 5-6 membered substituted or unsubstituted cyclic structure containing carbon . 
atoms with one or more double bonds, which may optionally contain one or two . 
heteroatoms selected from oxygen, nitrogen and sulfur; R 3 when attached to nitrogen 
atom represents hydrogen, hydroxy, formyl or unsubstituted or substituted groups 
selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, 
heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, mono 
alkylamino, dialkylamino, arylamino, aralkylamino, arninoalkyl, aryloxy, aralkoxy, 
heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
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alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid 
derivatives, or sulfonic acid derivatives; the linking group represented by -(CH2) n -0- 
may be attached either through nitrogen atom or through carbon atom where n is an 
integer ranging from 1 - 4; Ar represents an unsubstituted or substituted divalent 
5 single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom, hydroxy, 
alkoxy, halogen, lower alkyl, unsubstituted or substituted aralkyl group or forms a 
bond together with the adjacent group R 5 ; R 5 represents hydrogen, hydroxy, alkoxy, 
halogen, lower alkyl group, acyl, unsubstituted or substituted aralkyl or R 5 forms a 
bond together with R 4 ; R 6 may be hydrogen, or unsubstituted or substituted groups 
10 selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxy- 
carbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, 
heteroaralkyl groups, with a provision that R 6 does not represent hydrogen when R 7 
represents hydrogen or lower alkyl group; R 7 may be hydrogen or unsubstituted or- 
substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, hetero- 
15 aryl, or heteroaralkyl groups; Y represents oxygen or NR 8 , where R 8 represents 
hydrogen or unsubstituted or substituted groups selected from, alkyl, aryl, hydroxy- 
alkyl, aralkyl, heterocyclyl, heteroaryl, or heteroaralkyl groups; R 7 and R 8 together 
may form a substituted or unsubstituted 5 or 6 membered cyclic structure containing 
carbon atoms, which may optionally contain one or two heteroatoms selected from 
20 oxygen, sulfur or nitrogen. 

Suitable groups represented by R 1 , R 2 and the group R 3 when attached to 
carbon atom may be selected from hydrogen, halogen atom such as fluorine., chlorine, 
bromine, or iodine; hydroxy, cyano, nitro, formyl; substituted or unsubstituted 
(Ci-C, 2 )alkyl group, especially, linear or branched (C,-C 6 )alkyl group, such as methyl, 
25 ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-pentyl, hexyl and 
the like; cyclo(C 3 -C 6 )alkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclo- 
hexyl and the like, the cycloalkyl group may be substituted; cyclo(C 3 -C 6 )alkoxy group 
such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and the like, 
the cycloalkoxy group may be substituted; aryl group such as phenyl or naphthyl, the 
0 aryl group may be substituted; aralkyl such as benzyl or phenethyl, C6HjCH 2 CH 2 CH 2 , 
naphthylmethyl and the like, the aralkyl group may be substituted and the substituted 
aralkyl is a group such as CH 3 C«H4CH 2 , Hal-C 6 H4CH 2 , CH 3 OC 6 H 4 CH 2 , 
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CH3OC6H4CH2CH2 and the like; heteroaiyl group such as pyridyl, thienyl, furyl, 
pyrrolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, tetrazolyl, benzopyranyl, 
benzofuranyl and the like, the heteroaryl group may be substituted; heterocyclyl 
groups such as aziridinyl, pyrroUdinyl, morpholinyl, piperidinyl, piperazinyl and the 
5 like, the heterocyclyl group may be substituted; aralkoxy group such as benzyloxy, 
phenethyloxy, naphthylmethyloxy, phenylpropyloxy and the like, the aralkoxy group 
may be substituted; heteroaralkyl group such as furanmethyl, pyridinemethyl, 
oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be substituted; 
aralkylamino group such as QH5CH2NH, QH5CH2CH2NH, C^CHjNCH, and the 
like, which may be substituted; alkoxycarbonyl such as methoxycarbonyl or ethoxy- 
carbonyl, which may be substituted; aryloxycarbonyl group such as unsubstituted or 
substituted phenoxycarbonyl, naphthyloxycarbonyl and the like; aralkoxycarbonyl 
group such as benzyloxycarbonyl, phenethyloxycarbonyl, naphthylmethoxycarbonyl 
and the like, which may be substituted; (C,-C 6 )alkylamino group such as NHCH 3 , . 
NHC2H5, NHC 3 H 7 , NHC 6 H I3 and the like; which may be substituted (C,-C 6 )dialkyl- 
amino group such as N(CH 3 ) 2 , NCH 3 (C 2 H5); and the like, which may be substituted; 
alkoxyalkyl group such as methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl 
and the like, which may be substituted; aryloxyalkyl group such as C 6 H 5 OCH2, 
C 6 HjOCH 2 CH 2 , naphthyloxymethyl and the like, which may be substituted; • 
aralkoxyalkyl group such as QHjCIfcOCH* QtfjCHzOCHiCHj and the like, which 
may be substituted; heteroaryloxy and heteroaralkoxy, wherein heteroaryl and hetero- 
aralkyl moieties are as defined earlier and may be substituted; aryloxy group such as 
phenoxy, naphthyloxy, the aryloxy group may be substituted; arylamino group such as 
HNC 6 H S , NCH 3 (CfiH 5 ), NIK^CH,, NHC^-Hal and the like, which may be 
substituted; amino group which may be substituted; amino(C r C 6 )alkyl which may be 
substituted; hydroxy^, -C 6 )alkyl which may be substituted; (Q-C^alkoxy such as 
methoxy, ethoxy, propyloxy, butyloxy, iso-propyloxy and the Uke, which may be 
substituted; thio(C r Q)alkyl which may be substituted; (C,-C 6 )alkylthio which may be 
substituted; acyl group such as acetyl, propionyl or benzoyl, the acyl group may be 
substituted; acylamino groups such as NHCOCH 3 , NHCOCzHj, NHCOC 3 H 7) 
NHCOCfiHs which may be substituted; anukoxycarbonylamino group such as 
NHCOOGH 2 C 6 H 5 , NHCOOCH2CH2C6H5, NCCH^COOCHzCfiHj, 
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N(C 2 H 5 )COOCH 2 C 6 Hj, NHCOOCHzC^CHa, NHCOOCH 2 C6H 4 OCH 3 and the like, 
which may be substituted; aryloxycarbonylamino group such as NHCOOC 6 H 5 , 
NCHaCOOCfiHj, NC 2 H 5 COOC 6 H 5 , NHCOOC 6 fL,CH 3 , NHCOOC«H40CH 3 and the 
like which may be substituted; alkoxycarbonylamino group such as NHCOOC 2 H 5 , 
NHCOOCH3 and the like which may be substituted; carboxylic acid or its derivatives 
such as amides, like CONH 2> CONHMe, CONMe 2 , CONHEt, CONEt 2 , CONHPh and 
the like, the carboxylic acid derivatives may be substituted; acyloxy group such as 
OOCMe, OOCEt, OOCPh and the like which may optionally be substituted; sulfonic 
acid or its derivatives such as S0 2 NH 2 , S0 2 NHMe, S0 2 NMe 2 , S0 2 NHCF 3 and the 
like, the sulfonic acid derivatives may be substituted. 

When the groups represented by R l , R 2 and the group R 3 when attached to 
carbon atom are substituted, the substituents may be selected from halogen, hydroxy, 
nitro or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, 
cycloalkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, 
acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl, aiyloxy, aralkoxy, 
alkoxycarbonyl, alkylamino, alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid 
or its derivatives, or sulfonic acid or its derivatives.- 

It is preferred that the substituents on R 1 to R 3 represent halogen atom such as 
fluorine, chlorine, bromine; hydroxy group, optionally halogenated groups selected 
from alkyl group such as methyl, ethyl, isopropyl, n-propyl, or n-butyl; cycloalkyl 
group such as cyclopropyl; aryl group such as phenyl; aralkyl group such as benzyl; 
(C r C 3 )alkoxy, benzyloxy, acyl or acyloxy groups. 

Suitable cyclic structures formed by R 1 & R 2 together with the carbon atoms to 
which they are attached contain 5 to 6 ring atoms. The cyclic structure formed by R 1 
and R 2 together with the carbon atoms to which they are attached may be a substituted 
or unsubstituted 5 or 6 membered cyclic structure containing carbon atoms which may 
optionally contain one or two heteroatoms selected from oxygen, nitrogen on sulfur. 
The cyclic structure may contain one or more double bonds. The cyclic structure may 
be optionally substituted phenyl, pyridyl, furanyl, thienyl, pyrrolyl and the like. 
Suitable substituents on the cyclic structure formed by R 1 & R 2 together with the 
adjacent carbon atoms to which they are attached include hydroxy, halogen atom such ' 
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as chlorine, bromine and iodine; nitro, cyano, amino, fbrmyl, (C,-C 3 )alkyl, (C,-C 3 ) 
alkoxy, thioalkyi, and alkylthio groups. 

Suitable R 3 when attached to nitrogen atom is selected from hydrogen, 
hydroxy, formyl; substituted or unsubstimted (C,-C 12 )alky] group, especially, linear or 
5 branched (C,-C 6 )alkyl group, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, iso- 
butyl, t-butyl, n-pentyl, isopentyl, hexyl and the like; cyclo(C 3 -C 6 )a!kyl group such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like, the cycloalkyl group 
may be substituted; cyclo(C 3 -C 6 )alkoxy group such as cyclopropyloxy, cyclobutyloxy, 
cyclopentyloxy, cyclohexyloxy and the like, the cycloalkoxy group may be 
substituted; aryl group such as phenyl or naphthyl, the aryl group may be substituted- 
aralkyl such as benzyl or phenethyl, QH S CH 2 CH 2 CH 2 , naphthylmethyl and the like,' 
the aralkyl group may be substituted and the substituted aralkyl is a group such as 
CH 3 C 6 H4CH 2 , Hal-C 6 H4CH 2 , CKbOC^CH,, C^OC^CH.CH, and the like; 
heteroaryl group such as pyridyl, thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl, 
imidazolyl, oxadiazolyl, tetrazolyl, benzopyranyl.benzofuranyl and the like,' the 
heteroaryl group may be substituted; heterocyclyl groups such as aziridinyl,' 
pyrrohdinyl, morpholinyl, piperidinyl, piperazinyl and the like, the heterocyclyl group 
may be substituted; aralkoxy group such as benzyloxy, phenethyloxy, naphthyl- 
methyloxy, phenylpropyloxy and the like, the aralkoxy group may be substituted; 
heteroaralkyl group such as furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl 
and the like, the heteroaralkyl group may be substituted; aralkylamino group such as 
QH S CH 2 NH, C6H5CH.CH.NH, QH5CH.NCH3 and the like, which may be 
substituted; alkoxycarbonyl such as methoxycarbonyl or ethoxycarbony 1 which may be 
substituted; aryloxycarbonyl group such as unsubstituted or substituted phenoxy- 
carbonyl, naphthyloxycarbonyl and the like; aralkoxycarbonyl group such as 
benzyloxycarbonyi, phenethyloxycarbonyl, naphthyhnethoxycarbonyl and the like 
which may be substituted; (C r C 6 )alkylamino group such as NHCH 3) N(CH 3 ) 2 
NCH 3 (C 2 H S ), NHC 2 H 5 , NHC 3 H 7 , NHQH 13 and the like, which may be substituted- 
(C t -C 6 )diaIkylamino group N(CH 3)2> NCH 3 (C 2 H 5 ) and the like, which may be 
substituted; alkoxyalkyl group such as methoxymethyl, ethoxymethyl, methoxyethyl 
ethoxyethyl and the like, which may be substituted; aryloxyalkyl group such as 
C 6 H 5 OCH 2 , C^OCHjCH,, naphthyloxymethyl and the like, which may be 
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substituted; aralkoxyalkyl group such as QHjCHzOCH,, C 6 H 5 CH 2 OCH 2 CH 2 and the 
like, which may be substituted; heteroaryloxy and heteroaralkoxy, wherein the hetero- 
aryl and the heteroaralkyi moieties are as defined earlier and may be substituted; 
aryloxy group such as phenoxy, naphthyloxy, and the like the aryloxy group may be 
; substituted; arylamino group such as HNC 6 H 5 , NCH 3 (C 6 Hj), NHC6H4CH3, NHC 6 H 4 - 
Hal and the Uke, which may be substituted; amino group which may be substituted; 
amino(C,-C6)alkyl which may be substituted; hydroxy(C,-C 6 )alkyl which may be 
substituted; (C r C 6 )alkoxy such as methoxy, ethoxy, propyloxy, butyloxy, iso- 
propyloxy and the like which may be substituted; thio(C,-C 6 )alkyl which may be 
substituted; (Q-Q)alkylthio which may be substituted; acyl group such as acetyl, 
propionyl or benzoyl and the like, the acyl group may be substituted; acylamino 
groups such as NHCOCH3, NHCOC 2 H 5 , NHCOC 3 H 7 , NHCOQH5 which may be 
substituted; carboxylic acid derivatives such as amides, like CONH 2 , CONHMe, 
CONMe 2 , CONHEt, CONEt 2 , CONHPh and the like, the carboxylic acid derivatives 
may be substituted; acyloxy group such as OOCMe, OOCEt, OOCPh and the like 
which may be substituted; sulfonic acid derivatives such as S0 2 NH 2 , S CONHMe, 
S0 2 NMe2, SCbNHCFa and the like, the sulfonic acid derivatives may be substituted! 

When the groups represented by R 3 attached to nitrogen are substituted, 
preferred substituents may be selected from halogen such as fluorine, chlorine; 
hydroxy, acyl, acyloxy, and amino groups. 

n is an integer ranging from 1 -4. It is preferred that n be 1 or 2. 
Suitable groups represented by Ar include substituted or unsubstituted groups 
selected from divalent phenylene, naphthylene, pyridyl, quinolinyl, benzofuryl, 
dihydrobenzofuryl, benzopyranyl, indolyl, indolinyl, azaindolyl, azaindolinyl, 
pyrazolyl, benzothiazolyl, benzoxazolyl and the like. The substituents on the group 
represented by Ar may be selected from substituted or unsubstituted linear or branched 
(C,-C 6 )alkyl, (C,-C 3 )alkoxy, halogen, haloalkyl, haloalkoxy, acyl, amino, acylamino, 
thio or carboxylic or sulfonic acids and their derivatives. 

It is preferred that Ar represents substituted or unsubstituted divalent 
phenylene, naphthylene, benzofuryl, indolyl, indolinyl, quinolinyl, azaindolyl, 
azaindolinyl, benzothiazolyl or benzoxazolyl. 
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It is more prefe^d that Ar is represented by divalent phenylene or 
naphthylene, which may be unsubstituted or substituted by methyl, halomethyl 
methoxy or halomethoxy groups. 

Suitable R 4 includes hydrogen, lower alley! groups such as methyl, ethyl or 
* propyl; hydroxy. (C-Oalkoxy; halogen a«om such as fluorine, chlorine, bromine or 
tod.net am*y, such as benzyl, phenemyl, which may be unsubsflnned or substiu^ or 
R together with R 5 represent a bond. 

Suitable R 5 may be hydrogen, , ower ^ ^ ^ ^ 
propyl; hydroxy. (Q-CJaikoxy; halogen a,om such as fluorine, chlorine, bromine 
.odmetaoylgroupsuchaaunearorbrattchedCQ-C^y.^^^ , ' 

propanoyhbutooytpen^noyl, benzoyl and dre like; arallcyl such as benzyl ' 
Phenethyl, which may be unaubs.hu.ed or substituted or togerher with R< forms a 
bond. 

5 hydroxy, halogen, alkyl and alkoxy. 

I.ispr rf b m d taR «andR= r e preOTthydrogenatonlorR . and 
represent a bond. 6 

w such " cyc,opropyi ' 

^171 7 ^ ^ ^ "< * «" - Phenyl 

£*A ft. * group may be subadtutad; hateroa* g^ rach „ ^ J J 

^ and the hhe, m. hereroa* group may be subsflrured; hateroaralay, Jo ? such M 

^Igroupmaybesnbsflm^aralkyl^w^^^, 

C,-C ( atoms snch aabenzyl and phene.hyl.tc. wherein me a^lmoiery may be 

Tit Z m ^ ^ <Wa*MCK*W g.oup such 

(Ca-C, s )acy, group such as ^ ^ ^ ^ 
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and the like; (Ci-C 6 )alkoxycarbonyl, the alkyl group may be substituted; aryloxy- 
carbonyl such as phenoxycarbonyl, naphthyloxycarbonyl, the aryl group may be 
substituted; (C,-C 6 )alkylaminocarbonyl, the alkyl group may be substituted; aryl- 
aminocarbonyl such as PhNHCO, or naphthylaminocarbonyl, the aryl moiety may be 
5 substituted. The substituents may be selected from halogen, hydroxy, or nitro or 
unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cyclo- 
alkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, 
acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl, aryloxy, alkoxy- 
carbonyl, alkylamino, alkoxyalkyl, alkyltbio, thioalkyl groups, carboxylic acid or its 
3 derivatives, or sulfonic acid or its derivatives . 

Suitable groups represented by R 7 may be selected from hydrogen, substituted 
or unsubstituted, linear or branched (C,-C 16 )alkyl, preferably (C,-C I2 )alkyl group such 
as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, pentyl, hexyl, octyl and the 
like; (C 3 -C 7 )cycloalkyl such as cyclopropyl, cyclopentyl, cyclohexyl and the like, the 
cycloalkyl group may be substituted; aryl group such as phenyl, naphthyl, the aryl 
group may be substituted; heteroaryl group such as pyridyl, thienyl, furyl and the like, 
the heteroaryl group may be substituted; heteroaralkyl group such as furanmethyl, 
pyridinemethyl, oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may 
.be substituted; aralkyl group such as benzyl and phenethyl, the aralkyl group may be 
substituted; heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidinyl and the 
like, the heterocyclyl group may be substituted. The substituents on R 7 may be 
selected from halogen, hydroxy, nitro or unsubstituted or substituted groups selected 
from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, 
heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, 
aminoalkyl, aryloxy, aralkoxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, alkyltbio, 
thioalkyl groups, carboxylic acid or its derivatives, or sulfonic acid or its derivatives. 

Suitable groups represented by R 8 may be selected from hydrogen, substituted 
or unsubstituted, linear or branched (C,-C 16 )alkyl, preferably (C,-C l2 )alkyl; hydroxy 
(C,-C 6 )alkyl; aryl group such as phenyl, naphthyl; aralkyl group such as benzyl and 
phenethyl; heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidinyl, and the like; 
heteroaryl group such as pyridyl, thienyl, furyl and the like; or heteroaralkyl group 
such as furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl and the like. 
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The cyclic structure formed by R W together with the carbon atoms to 
winch they axe attached may be a substituted or unsubstituted 5 or 6 membered cyclic 
structure containing carbon atoms which may optionally contain one or two hetero- 
atoms selected from oxygen, nitrogen or sulfur. The cyclic structure may contain one 
5 or more double bonds. 

Suitable ring structures formed by R> and R» together may be selected from 
pyrrolidine piperidinyl, morpholinyl, piperazinyl, oxazolinyl, diazolinyl and the like 

Smtable substituents on the cyclic structure formed by R 7 and R« taken together 
may be selected from halogen, hydroxy, alkyl, oxo, aralkyl and the like 

^-y^^^^^R^RU'andArthatmay.besubstituted.the 
substituents are as defined above. 

^ ^ Suitable „ is an integer ^ fom , „ „_ n ^ ^ j 

V* compounds of formula (I) where ^represents hydrogen atom and R' 
.5 represents hydrogen or lower alkyl group ha»e been claimed in our eopending U S 
Patent Applications 08/777,627 and 08/884,816. 

Phannaceurically acceptable sate forming m of ^ invention ^ ^ 
me carboxylic acid moiety such as alkali metal salts like Li, Na, and K sate; alkaline 

^^^I^CaandMgsal^saitsoforgamcbasessuoha.lysine.arginine 
0 enamdme.diemanolannne.cholme.nome.bamm.^^ ' 
subsnnned ammonium salts and aluminum salts. Salts may include acid addition salts 
wbers : appropriate whiohare, smpha.es, nitm.es, phospha*,, petcHorate _ 
hydrohaHdea, acetates, tamatea, ctotts> ^ 

anlphonatea, benzoatea, salicylate, hydroxynaphthoa.es, bermeneaulfonatea 
ascorbatea, glycerophosphate, ke.oghnara.es and the like. Pharmaceutical], 
acoep^ble so,vates may be hydrate or comprising other solvents of crysM^ation 
such as alcohols. 

Particularly usefcl compounds according to the pmsen, invention includes . 
methoxy]phenyl]propanoate; 

phenyljpropanoicacid; n 
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(±)-Sodium2-ethoxy-3-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl] 
methoxyjphenyljpropanoate; 

PR, N(l S)] 2-ethoxy-3-[4-[[3-MethyI-4-oxo-3,4-dihydro-2-quinazolinyI] 
ethoxyjphenylj -N-(2-hydroxy-l -phenylethyl)propanamide; 

[2S, N(l S)] 2-ethoxy-3-[4-[[3-Methyl-4-oxo-3 ) 4-dihydro-2-quinazolinyI] 
ethoxy]phenyl]-N-(2-hydroxy- 1 -phenylethyl)propanaraide; 

(+)-2-Ethoxy-3-[4-[[3-me%l^oxoO,4^ihydro-2-quinazolinylJ methoxy] 
phenyljpropanoic acid; 

(-)-2-Ethoxy-3-[4-[[3-me%l-4-oxo-3,4-dihydro-2^uinazolinyl]methoxy] 
phenyljpropanoic acid; 

(-)-Sodium2-ethoxy-3-[4-[[3-methyl^xo-3,4-dihydro-2-quinazolinylj 
methoxy]phenyl]propanoate; 

(±)-(Morpholine-4-yl) 2-ethoxy-3-[4-[[3-methyI-4-oxo-3,4-dihydro-2- 
quinazolinyl]methoxy]phenyl]propanamide; 

(±)-2-Ethoxy-3-[4-[[3-methyI-4-oxo-3,4-dihydro-2-quinazoIinyl] methoxy] 
phenyl]-N-(2-fluorophenyI)propanamide; 

(±)-Ethyl2-methoxy-3-[4-[[3-methyl-4-oxo-3,4^hydro-2-qumazolinyl] 
methoxy]phenyI]propanoate; 

(±)-2-Memoxy-3-[4-[[3-methyl-4K>xo-3,4-dihydro-2-quirmolinyl]methoxy] 
phenyljpropanoic acid; 

(±)-EthyI2-propoxy-3-[4-[[3-me%l-4-oxo-3 ) 4^ydro-2-quinazolinylJ 
methoxyjphenyljpropanoate; 

(±)-2-Propoxy-3-[4-[[3-memyl-4-oxo-3,4-dihydro-2-quinazolinylJ methoxy] 
phenyljpropanoic acid; 

[2S, N(1S)] 2-propoxy-3-[4-[[3-memyM-oxo-3,4-dmydro-2-qiririazoIinylJ 
methoxy]phenyl]-N-(2-hydroxy-l-phenyIethyl)propanamide; 

[2R, N(1S)J 2-Propoxy-3-[4-[[3-memyl-4-oxo-3,4-dmydro-2-quina2olinylJ 
memoxy]phenyl]-N-(2-hydroxy-l-phenylethyl)propanamide; 

(±)-Ethyl 2-(n-butoxy)-3-[4-[[3-memyl^ xo -3,4-dmydro-2-quina2olinyl] 
methoxyjphenyljpropanoate; 
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(±)-2<n-Butoxy)-3- f 4- [P . m ^^ 
phenyljpropanoic acid; 

methoxyjphenyljpropanoate; 

(±)-Ethyl ^^yloxyO-^-ffS-methyM-oxo-S^ihydro^-quinazolinylJ 
methoxyjphenyljpropanoate; 

phenyljpropanoic acid; 

W-^-phenoxy^^ 
0 methoxy]phenyI]propanoate; 

phenyl] propanoic acid; 

(±)-EAyl2^2-methoxy^^ 

qutnazohnyl]methoxy]phenyl]propanoate; 
^"Metho^ 

methoxyjphenyljpropanoic acid; 

phenyljpropanoate; 1 

(±>2-E t hoxy-3. W 2.p^ y ,^ xo .3 i4 ^^ 3 ^ ffioIfayl) ^ 
phenyljpropanoic acid; 

. eaoxyJpheoyfl-N-P-hydroxy-l-phcnylcthyljpropanamid.- 

PS, N 0 S)] ^oxy-3 W -p^ 1 ^3 i+ ^ dn) .3 ^ 

.ethoxylphenyI>N<2-hydroxy-l-ph OTy lah y l )propailamide . 

« -2-E<bo^4-p^yW^3 >4 ^ yd ^ 3K]ntajo 
phenyljpropanoic acid; 

«- 2 -E*o*y W 

phenyljpropanoic acid; 
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(-J-Ethy^-ethoxy-S-^-P-P-ethyM-oxo-S^-dihydro-S-quinazoIinylJetlioxy] 
phenyljpropanoate; 

(±)-Ethyl2-ethoxy-3-[4-[2-[2-methyl-4-oxo-3,4-dihydro-3-quinazolinyl] 
ethoxyjphenyljpropanoate; 

> W-^th^y-^-^P-P-methyl^-oxo-B^-dihydro-S-quinazolinylJethoxy] 
phenyljpropanoic acid; 

[2R, N(1S)] 2-ethoxy-3-[4-[2-[2-methyl-4-oxo-3 ) 4-dihydro-3-quina20linyl] 
ethoxy]phenyl]-N-(2-hydroxy-l-phenylethyl)propanamide; 

[2S, N(1S)] 2-ethoxy-3-[4-[2-[2-methyl-4K)xo-3,4-dihydro-3-quinazolinyl] 
ethoxy]phenyl]-N-(2-hydroxy-l-phenylethyl)propaiiamide; 

(+) ^-EthoxyO-^p-P-methyM^xo-S^-dihydro-S^uinazolinyl] ethoxyj 
phenyl]propanoic acid; 

O^-Ethoxy-S-^-p-p-me^M-oxo-SAdihydro-S-quinazolinyl] ethoxy] 
phenyljpropanoic acid; 

( + )-EthyI2Hithoxy-3-[4-[2-[2-me^ 
ethoxyjphenyljpropanoate; 

. (-)-Ethyl-2-ethoxy-3-[4-^^ . 
ethoxyjphenyljpropanoate; 

(±)-Ethyl 2-ethoxy-3^4-[2-[4-oxo-3,4-daydro-3-quinazolinyl] ethoxy] 
phenyljpropanoate; 

(tK-Ethoxy-S-^-P-^xo-S^-dihydro-SsuinazolinylJethoxyJp phenyl] 
propanoic acid; 

(±)-Ethyl 2-phenoxy-3-[4-[2-[2-ethyl-4-oxo-3 ,4-dihydro-3-quinazolinyl] 
ethoxyjphenyljpropanoate; 

(±>2-PhenoxyO-[4-r2-[2^th^^ 
phenyljpropanoic acid; 

(±)-E%12-phenoxy-3-[4-[2-[2-methyl-4K)xoO,4-dihydro-3-quina^ 
ethoxyjphenyljpropanoate; 

(±>2-Phenoxy-3-r4-[2-[2-me% etfaoxy] 
phenyljpropanoic acid; 
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qumazolmyljmclhoxyjphenyljpropa.oatt. °" y2 

q>ma20ImyI)m e tl.oxy] phenyflpropanoic add; 

< ± >^'2^3-[4-a3<4- methyl p^ ]>W 3 
,u 1 n aa> lmyIJm«hoxy]ph H1 ylJp K ,p anoalt . 

0 ^oxy]phenyl]propanoicadd; ™zoiinylj 

qMmlinylJmethoxylpheny^prop^. 7,02 

(±)-2-Ethoxy-3-[4.[[3^ e thoxyphenyl)-4^ >xo , <1A - h , lI , . 
methoxytehenyUpropanoicacid; *^-*^»««b« 

methoxyjphenyljpropanaate; nazoimylj 

(± >- 2 - E *^-M3-ba^,^ xo . 3iMhydro 
phenyI]propanoic acid; «/'J metnoxyj 

qmna 2 oImyl)ma<hoxy]ph ra yI]p Iopanoatt . 5 ™ D2 
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(±)-2-Ethoxy-3-[4-[[H3^ 
methoxy]phenyl]propanoic acid; 

(±)-EthyI 2-ethoxy-3-[4-[[3-(3-chloro-4-fluorophenyl)-4-oxo-3,4-dihydro-2- 
quinazoIinyl]methoxy]phenyI]propanoate; and 

5 (±)-2-EthoxyO-[4-[[3K3-cmoro-4-fluorophenyl)-4-oxp-3,4-dihydro-2- 
quinazoliny!]methoxy]phenyl]propanoic acid. 

According to a feature of the present invention, the compound of general 
formula (I) where R 4 and R 5 together represent a bond , Y represents an oxygen atom, 
R 1 , R 2 , R 3 , R 6 , R 7 , X, n and Ar are as defined earlier, can be prepared by any of the 
following routes shown in Scheme-I below. 



^TtCH^-O-Af-CHO 
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Route n) : The reaction of a compound of the general formula (Ilia) where all 
symbols are as defined earlier with a compound of formula (Ob) where R 6 and R 7 are 
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as defined earlier excluding hydrogen and R 9 represents (C.-QOalkyl, to yield 
compound of general formula (I) where R« and R 7 are as defined above excluding 
hydrogen and all other symbols are as defined above may be carried out in the 
presence of a base such as alkali metal hydrides like NaH, or KH or organolithiums 
5 like CH 3 Li, BuLi and the like or alkoxides such as NaOMe, NaOEt, K + BuO" or 

mixtures thereof. The reaction may be carried out in the presence of solvents such as 
THF, dioxane, DMF, DMSO, DME and the like or mixtures thereof. HMPA may be 
used as a cosolvent. The reaction temperature may range from -78°C to 50°C, 
preferably at a temperature in the range of -10°C to 30°C. The reaction is more 
0 effective under anhydrous conditions. The compound of general formula (IUb) may be 
prepared by Arbuzov reaction. 

Alternatively, the compound of formula (I) may be prepared by reacting the 
compound of formula (Ilia) where all symbols are as defined earlier with Wittig 
reagents such as HalThaP+CH^CO*' under similar reaction conditions as 
described above. 

Routed: The reaction of a compound of general formula (IIIc) where all 
symbols are as defined earlier with a compound of general formula (Illd) where R 4 and 
R together represent a bond and all symbols.are as defined earlier and L 1 is a leaving 
group such as halogen atom, p-toluenesulfonate, methanesulfonate, trifluoromethane- 
sulfonate and the like, preferably a halogen atom to produce a compound of general 
formula (I) where -(CH 2 ) n - linker group is attached through the nitrogen atom and all 
other symbols are as defined above may be carried out in the presence of solvents such 

as DMSO.DMF.DME.THF.dioxa.e.emerandmelikeoracombinationthereof 
The reaction may be carried out in an inert atmosphere which may' be maintained by 
usmgine rtg ases S uchasN 2 ,Ar,orHe. The reaction may be effected in the presence 
of a base such as alkalis like sodium hydroxide, or potassium hydroxide, alkali metal 
carbonates like sodium carbonate, or potassium carbonate; alkali metal hydrides such 
as sodmm hydride or potassium hydride; organometallic bases like n-butyl lithium 
alkali metal amides like sodamide or mixtures thereof. The amount of base may range 
from 1 to 5 equivalents, based on the amount of the compound of formula (Hie) 
preferably the amount of base ranges from 1 to 3 equivalents. Phase transfer catalysts 
such as tetraalkyiammonium halide or hydroxide may be added. Additives such as 
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alkali metal halides such as LiBr may be added. The reaction may be carried out at a 
temperature in the range of 0°C to 150°C, preferably at a temperature in the range of 
15°C to 100°C. The duration of the reaction may range from 0.25 to 48 hours, 
preferably from 0.25 to 12 hours. 

Route (3) : The reaction of compound of general formula (Ille) with a 
compound of general formula (Illf) where R 4 , R 5 together represent a bond, L 2 is 
halogen, -OH, -OR 10 , -0-C(0)-OR 10 , where R 10 is (C,-C 5 )alkyl and other symbols 
are as defined earlier,- to produce a compound of general formula (I) where -(CH 2 ) n - 
linker group is attached through the carbon atom and all other symbols are as defined 
above may be carried out in the presence of solvents such as xylene, toluene, THF, 
dioxane, acetic acid, DMF, DMSO and the like or mixtures thereof. The reaction may 
be carried out in an inert atmosphere which 

may be maintained by using inert gases such as N2, Ar or He. The reaction may be 
carried out at a temperature in the range of 50°C to 200°C, preferably at a temperature 
in the range of 60° C to 1 80°C. The reaction may be effected in the presence or in 
absence of a base or an acid. The nature of the base or the acid is not critical. 
Examples of such bases include organic bases such as pyridine, lutidine, triethyl 
amine, diisopropylethyl amine and the like, and metal carbonates such as K2CO3, or 
Na2C03. Examples of jacids include organic acids such as AcOH, C2H5COOH, 
butyric acid, trifluoroacetic acid, p-toluenesulfonic acid, benzenesulfonic acid and the 
like, and mineral acids such as HC1, HBr etc. The duration of the reaction may range 
from 0.25 to 48 hours, preferably from 0.50 to 18 hours. This process is preferably 
used for the preparation of a compound of formula (I) wherein R 1 and R 2 together 
represent a cyclic structure defined earlier. 

Route (4): The reaction of a compound of the general formula (Ilia) where all 
symbols are as defined earlier, with a compound of formula (Illg) where R 5 is 
hydrogen and all other symbols are as defined earlier may be carried out in the 
presence of a base. The nature of the base is not critical. Any base normally employed 
for aldol condensation reaction may be employed; bases like metal hydride such as 
NaH, or KH; metal alkoxides such as NaOMe, t-BuO"K + , orNaOEt; or metal amides 
such as LiNH 2 , LiN(ipr) 2 may be used. Aprotic solvents such as THF, ether, dioxane 
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maybeused. The reaction mav be camVr, «.,f 

may be earned out « an inert atmosphere which may be 

mamta.ned by usinginert gases such a, N 2 ,Ar,or He and the reaction is more 
effective under anhydrous conditions. Temperature in the range of - 80 °C to 35°C may 

Temperature in the mnge of 20°C to reflux temperature of the solvent used may be 

employed, preferably at reflux temperature of the k 

water using a Dean Star, water sepLT ' ^ ° f 

10 defmedfr^r^^ 

^fonate, me Wsulfonate, trifluoromethanesulfonate and the lilce, preLbly 
haJogen atom with compound of formula (Illi) where R 4 and R 5 together ^ . 

15 formula ©defined above may be carried out in the presence of aorl i 

as tttp r*Av t^x^c^ ™ , presence of aprotic solvents such 

-W.DMF,DMSO,D MEmdtelikeOTmiMureslhereof 

- N2, Ar, or Ha. Tie reason may be efficed in ft. preMce of a tec ^ 

K2C0 3 ,Na 2 C03 or NaH or mixtures thereof 4r« 

•oes mereot. Acetone may be nsed as solvent when 

■20 C, ata temperature in me range of 3 0o C -100O C . ^ dumion „ ^ 

o7r:Zn7t mitt24ho ^ wta2toi "- --i- 

or formula (IIL) can be prepared accord,™ t« i~ . 

, _ F P^ea according to known procedure by a Wittig Homer 

reacuon between the hydroxy protected arvl ,m i, a , Ira g«°rner 
anA P rotectedar i' 1 ^ehyde such as benzyloxyaryl aldehyde 
and compound of formula (HIb), followed by depletion 

Routed: ^-actionofcompoundofgeneralformulaTOwhereal, 
symbols are as defined earlier with a comnnnn^ * . " wne 'eall 
R 5 ^ compound of general formula (nii) where R 4 and 

usin ^Tr^ 656111 3 ^° n ^ ^ Sym ^ S 310 ^ defined earlier may be carried out 
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acetonitriJe, carbon. tetrachloride and the like. The inert atmosphere may be 
maintained by using inert gases such as N 2 , Ar, or He. The reaction may be effected ir 
the presence of DMAP, HOBT and they may be used in the range of 0.05 to 2 
equivalents, preferably 0.25 to 1 equivalents. The reaction temperature may be in the 
5 range of 0°C to 1 00°C, preferably at a temperature in the range of 20°C to 80°C. The 
duration of the reaction may range from 0.5 to 24 hours, preferably from 6 to 12 hours. 

Route 7: The reaction of a compound of formula (Illk) where all symbols are 
as defined earlier with a compound of formula (Dli) where R 6 = R 7 and are as defined 
earlier excluding hydrogen, to produce a compound of the formula (I) where R 4 and R 5 
) together represent a bond may be carried out neat in the presence of a base such as 
alkali metal hydrides like NaH, KH or organolithiums like CH 3 Li, BuLi and the like or 
alkoxides such as NaOMe, NaOEt, t-BuOTC + and the like or mixtures thereof. The 
reaction may be carried out in the presence of aprotic solvents such as THF, dioxane, 
DMF, DMSO, DME and the like or mixtures thereof. HMPA may be used as 
cosolvent. The reaction temperature may range from -78°C to 1 00°C, preferably at a 
temperature in the range of - 1 0°C to 50°C. 

RouteJ: The cyclizatibn of compound of general formula (Illm), where R 4 
and R s together represent a bond, R 7 is as defined earlier excluding hydrogen atom and 
all other symbols are as defined earlier to produce a compound of general formula (I), 
where -<CH 2 )n- linker group is attached through nitrogen atom and all other symbols 
are as defined earlier may be carried out neat or in the presence of solvents such as 
xylene, toluene, THF, dioxane, acetic acid, DMF, DMSO and the like or mixtures 
thereof. The reaction may be carried out in an inert atmosphere which may be 
maintained by using inert gases such as N2, Ar or He. The reaction may be carried out 
. at a temperature in the range of 50°C to 200°C, preferably at a temperature in the 
range of 60°C to 180°C. The reaction may be effected in the presence or in absence 
of a base or an acid. The nature of the base or the acid is not critical. Examples of 
such bases include organic bases such as pyridine, lutidine, triethyl amine, diiso- 
propylethyl amine and the like; metal carbonates such as K2CO3, or Na2C03. 
Examples of acids include organic acids such as AcOH, C2H5COOH, butyric acid, 
trifiuoroacetic acid, p-toluenesulfonic acid, benzenesulfonic acid and the like, or 
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nuneral acids such as HCI PTRr *tn tu j ' ^ , 

to 48 h * m , ° f ^ rCaCti ° n may from 0.25 

to48ho Ura ,preferabI y .fro m o.50to IShours. ^ process is preferably used for the 
preparation of a compound of formula (I) wherein R« and R> together represent a 
cyclic structure as defined earlier. 

In ye. another embodiment of the present invention> ^ 
general fonnuia 0) where R< represmts hydrogen ^ 
owor ^ or united or substaed ^ R , represaits ' 
h y *oxy, aUcoxy, haiogon, io^rahcy, gmup, acy,, or urKubaumted or substituted 

^e n a t o n oanbe P repa^ byon e otmoreofte ^ KssKshowninScheme _ n 
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Route 9 
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(IVc) 
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Scheme - II 

EasteS: He reduction of compound of the formula (IVa) which m™* 
compou.offo m u I a ro whem R . m d R!toget hc r m p _l ) 2*~ 
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earlier(Scheme-I), to yield a compound of the general formula (I) where R 4 and R 5 
each represent hydrogen atom and all symbols are as defined earlier, may be carried 
out in the presence of gaseous hydrogen and a catalyst such as Pd/C, Rh/C, Pt/C, and 
the like. Mixtures of catalysts may be used. The reaction may also be conducted in 
the presence of solvents such as dioxane, acetic acid, and ethyl acetate, or alcohol 
such as methanol, ethanol and the like. A pressure between atmospheric pressure and 
80 psi may be employed. The catalyst may be preferably 5-10 % Pd/C and the 
amount of catalyst used may range from 5-100% w/w. The reaction may also be 
carried out by employing metal solvent reduction such as magnesium in alcohol or 
sodium amalgam in alcohol, preferably methanol. The hydrogenation may be carried 
out in the presence of metal catalysts containing chiral ligands to obtain a compound 
of formula (I) in optically active form. The metal catalyst may contain Rhodium, 
Ruthenium, Indium and the like. The chiral ligands may preferably be chiral phos- 
phines such as optically pure enantiomers of 2,3-bis(diphenylphosphino)butane, 1,2- 
bis(diphenylphosphino)ethane, l,2-bis(2-methoxyphenyl pheny!phosphino)ethane, 2,3- 
isopropylidene-2,3-dihydroxy-l,4-bis(diphenylphosphino) butane and the like. Any 
suitable chiral catalyst may be employed which would give required optical purity of 
the product (I) (Ref: Principles of Asymmetric Synthesis, Tetrahedron Series Vol 14, 
pp3 1 1-316, Ed. Baldwin J. E.). 

Route 10 : The reaction of compound of formula (IVb) where R 7 is as defined 
earlier excluding hydrogen all other symbols are as defined earlier and L 3 is a leaving 
group such as halogen atom with an alcohol of general formula (IVc), where R 6 is as 
defined earlier excluding hydrogen to produce a compound of the formula (I) defined 
earlier may be carried out in the presence of solvents such as THF, DMF, DMSO, 
DME and the like or mixtures thereof. The reaction may be carried out in an inert 
atmosphere which may be maintained by using inert gases such as N2, Ar, or He. The 
reaction may be effected in the presence of a base such as KOH, NaOH, NaOMe, 
NaOEt, t-BuOTC + or NaH or mixtures thereof. Phase transfer catalysts such as 
tetraalkylammonium halides or hydroxides may be employed. The reaction 
temperature may range from 20°C-120°C, preferably at a temperature in the range of 
30°C-100°C. The duration of the reaction may range from 1 to 12 hours, preferably 
from 2 to 6 hours. The compound of general formula (IVb) where R 7 represents 
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hydrogen or lower alky! ^ ^ ils preparaljon ^ ^ fc ^ ^ 

U.S. Patent Application Nos. 08/777,627 and 08/884,816. 

Eaitell: The reaction of compound of formula (fflh) defined earlier with 
contpoond of formula (Illi) where all symbols are as defined earlier to produce a 
5 compound of me formula (I) defined ahove, may be carted out in the presence of 
solvents auoh aa THF, DMF, DMSO, DME and me fflte ormbtmrea thereof The 
reaction may he carted out in an inert atmosphere which is maintained by using inert 
gases auoh as N 2 , Ar or He. The reaction may be effected in me presence of a base 
such as K 2 C0 3 , Na 2 C03 or NaH or mixtures .hereof. Aoefone may be used as a 
• ^ntwhonKjCOjorNa^Ojisusedasabase. The reaodon temperuttne may 
rtm g ef ro m 2 0T-l 2 0'C,p r efemblya«a,empem l ^m th = rangeof 3 0 . c . 80 „ c ^ 
duration of the reaction may range ftom 1 ,o 24 hours, preferabfy tam 2 t0 12 ta 

^eeompo 1 mdoffo m ,u,a(mi,maybepmpa re d by WirtigHortter reaction between' 
me protected hydroxyaryl afdehyde and compound of formula (fflb) followed by 
rcduction of me doubfe bond and deproteodon. Alternatively, me compound of 
formula (mi) may be prepared by following a prooedure disclosed in WO 94/014 2 0 
^ BsmU: The reaetion of expound of general formula (mj) defined earlier 
wrfh a compound „f general formula (mi) whom all symbols are as defined above may 
be earned out using suitable coupling agents such as dicyclohexy! ^ tiiaiyl- 
phosphme/dialMazadicarhoxybte such as PPhj/DEAD and me like. The reaodon 
may bo carted out in the preamce of solvents ^ K ^ dme> ^ 
toluene, aeetonifrile, earbon tetrachloride and me Hit.. The te atmosphere ^ 
mamfamed by using inert gases such as N : , Ar, or He. The reaodon may bo effected in 
the presence of DMAP, HOBT and they may be used in the range of 0 05 to 2 

mngeofO-Co 100'C, preferably at a temperature in the rangeof 2 «, Cto80 . c ^ 
duration of the reaction may mnge from 0.5 fo 24 hours, p referablv from 6 to 12 hours 

toaoii The reaodon of compound of formula (IVd) which represents a 
oompoundoffonouumwherea,,sy nb „ 1 s areasdeiinedabovev> . flia 
formula (TVe) where R« is as defined earlier «o,udmg hydrogen artd L> is a Logeo 

a.ommayb.oartedoutmdtep^enoeofsoIvontesuohasTHF.DMF.DMSODME 



WO 99/08501 PCT/US98/22568 

-29- 

and the like. The inert atmosphere may be maintained by using inert gases such as N2, 
Ar or He. The reaction may be effected in the presence of a base such as KOH, 
NaOH, NaOMe, t-BuO"K + , NaH and the like. Phase transfer catalyst such as 
tetraalkylammonium halides or hydroxides may be employed. The reaction 
5 temperature may range from 20°C to 1 50°C, preferably at a temperature in the range 
of 30°C to 100°C. The duration of the reaction may range from 1 to 24 hours, 
preferably from 2 to 6 hours. 

The compound of formula (IVd) where R 7 represents hydrogen or lower alkyl 
group and its preparation has been disclosed in the copending U.S. Patent Application 
10 Nos. 08/777,627 and 08/884,816. The compound of formula (IVd) represents a 

compound of formula (I) where R 6 represents hydrogen atom and all other symbols are 
as defined earlier. 

Route 14 : The reaction of a compound of the general formula (Ilia) as defined 
above with a compound of formula (Illg) where all symbols are as defined earlier may 
be carried out under conventional conditions. The base is not critical. Any base 
normally employed for aldol condensation reaction may be employed, metal hydride 
such as NaH, or KH; metal alkoxides such as NaOMe, t-BuOTC 1 , or NaOEt; or metal 
amides such as LiNH 2 , or LiN(iPr)2. Aprotic solvent such as THF may be used. Inert 
atmosphere may be employed such as argon and the reaction is more effective under 
anhydrous conditions. Temperature in the range of -80°C to 25°C may be used. The 
p-hydroxy aldol product may be dehydroxylated using conventional methods, 
conveniently by ionic hydrogenation technique such as by treating with a trialkyl 
silane in the presence of an acid such as trifluoroacetic acid. Solvent such as CH 2 C1 2 
may be used. Favorably, reaction proceeds at 25°C. Higher temperature may be 
employed if the reaction is slow. 

Route 15: The reaction of a compound of general formula (IIIc) where all 
symbols are as defined earlier with a compound of general formula (Hid) where L 1 is a 
leaving group such as halogen atom, p-toluenesulfonate, methanesulfonate, trifluoro- 
methanesulfonate and the like, preferably a halogen atom and all other symbols are as 
defined earlier to produce a compound of general formula (I) where -(CH 2 ) n - is 
attached through nitrogen atom and all other symbols are as defined above may be 
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carried out in the presence of solvents such as DMSO, DMF, DME, THF, dioxane, 
ether and the like or a combination thereof. The reaction may be carried out in an inert 
atmosphere which may be maintained by using inert gases such as N2, Ar, or He. The 
reaction may be effected in the presence of a base such as alkalis like sodium 
hydroxide, potassium hydroxide, alkali metal carbonates like sodium carbonate, or 
potassium carbonate; alkali metal hydrides such as sodium hydride or potassium 
hydride; organometallic bases like n-butyl lithium, alkali metal amides like sodamide 
or mixtures thereof. The amount of base may range from 1 to 5 equivalents, based on 
the amount of the compound of formula (Hie), preferably the amount of base ranges 
from 1 to 3 equivalents. Additives such as alkali metal halides such as LiBr may be 
added. The reaction may be carried out at a temperature in the range of 0°C to 150°C, 
preferably at a temperature in the range of 15°C to 100°C. The duration of the 
reaction may range from 0.25 to 24 hours, preferably from 0.25 to 12 hours. 

Route 16: The reaction of compound of general formula (Ille) as defined 
earlier with a compound of general formula (Illf) where L 2 is a leaving group such as 
halogen, -OH, -OR 10 , or -0-C(=0)-OR'°, where R 10 is (C,-C 5 )alkyi and all other 
symbols are as defined earlier, to produce a compound of general formula (I) where - 
(CH 2 ) n - is attached through carbon atom and all other symbols are as defined above 
may be carried out in neat or in the presence of solvents such as xylene, toluene, THF, 
dioxane, acetic acid, DMF, DMSO and the like or mixtures thereof. The reaction may 
be carried out in an inert atmosphere which may be maintained by using inert gases 
such as N2, Ar or He. The reaction may be carried out at a temperature in the range of 
50°C to 200°C, preferably at a temperature in the range of 60°C to 1 80°C. The 
reaction may be effected in the presence or in absence of a base or an acid. The nature 
of the base or the acid is not critical. Examples of such bases include organic bases 
such as pyridine, lutidine, triethyl amine, diisopropylethyl amine and the like; metal 
carbonates such as K2CO3, orNa2C03- Examples of acids include organic acids such 
as AcOH, C2H5COOH, butyric acid, trifluoroacetic acid, p-toluenesulfonic acid, 
benzenesulfonic acid and the like, mineral acids such as HC1, or HBr etc. The 
duration of the reaction may range from 0.25 to 48 hours, preferably from 0.50 to 1 8 
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hours. This process is preferably used for the preparation of a compound of formula 
(I) v/herein R 1 and R 2 together represent a cyclic structure defined earlier. 

Route 17 : The conversion of compound of formula (IVf) where all symbols 
are as defined earlier to a compound of formula (I) may be carried out either in the 
5 presence of base or acid and the selection of base or acid is not critical. Any base 
normally used for hydrolysis of nitrile to acid may be employed, metal hydroxides 
such as NaOH, KOH in an aqueous solvent or any acid normally used for hydrolysis of 
nitrile to ester may be employed such as dry HC1 in an excess of alcohol such as 
methanol, ethanol, propanol etc. The reaction may be carried out at a temperature in 

1 0 the range of 0°C to reflux temperature of the solvent used, preferably at a temperature 
in the range of 25°C to reflux temperature of the solvent used. The duration of the 
reaction may range from 0.25 to 48 hrs. 

Route 18 : The reaction of a compound of formula (TVg) where R 7 is as defined 
earlier excluding hydrogen and all symbols are as defined earlier with a compound of 

15 formula (IV c) where R 6 is as defined earlier excluding hydrogen to produce a 

compound of formula (I) (by a rhodium carbenoid mediated insertion reaction) may be 
carried out in the presence of rhodium (II) salts such as rhodium (II) acetate. The 
reaction may be carried out in the presence of solvents such as benzene, toluene, 
dioxane, ether, THF and the like or a combination thereof or when practicable in the 

20 presence of R 6 OH as solvent at any temperature providing a convenient rate of 

formation of the required product, generally at an elevated temperature,, such as reflux 
temperature of the solvent The inert atmosphere may be maintained by using inert 
gases such as N2, Ar, or He. The duration of the reaction may be range from 0.5 to 24 
h, preferably from 0.5 to 6 h. 

25 Route 19 : The cyclization of compound of general formula (Illm), where R 7 is 

as defined earlier excluding hydrogen atom and all other symbols are as defined above 
to produce a compound "of general formula (I), where -<CH 2 )n- linker group is 
attached through nitrogen atom and all other symbols are as defined earlier may be 
carried out neat or in the presence of solvents such as xylene, toluene, THF, dioxane, 

30 acetic acid, DMF, DMSO and the like or mixtures thereof. The reaction may be 

carried out in an inert atmosphere which may be maintained by using inert gases such 
as N2, Ar or He. The reaction may be carried out at a temperature in thd range of 50°C 
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to 200°C, preferably at a temperature in the range of 60*C to 180»C. The reaction 
may be effected in the presence or in absence of a base or an acid. The nature of the 
base or the acid is not critical. Examples of such bases include organic bases such as 
pyridine, lutidine, triethyl amine, diisopropylethyl amine and the like- or metal 
5 carbonates such as K 2 C0 3 , or Na 2 C0 3 . Examples of acids include organic acids such 
as AcOH, C 2 H 5 COOH, butyric acid, trifluoroacetic acid, p-toluenesulfonic acid 

benzenesdfonicacidandmeHke,ormineralacid SS uchasHCI,HBr e tc. Theduration 
of the reaction may range from 0.25 to 48 hours, preferably from 0.50 to 1 8 hours 
Tins process is preferably used for the preparation of a compound of formula (I) 
10 wherein R 1 and R 2 together represent a cyclic structure as defined earlier 

The compound of general formula (I) where R 7 represents hydrogen atom may 
be prepared by hydrolysing using conventional methods, a compound of formula (I) 
where R represents all groups defined earlier except hydrogen. The hydrolysis may 
be carried out in the presence of a base such as Na 2 C0 3 and a suitable solvent such as 
15 memanoUtl^olandmelikeornWesthereof. The reaction may be carried out at 
a temperature in the range of20-40<>C, preferably at 25-30'C. The reaction time may 
range from 2 to 12 h, preferably from 4 to 8 h. 

The compound of general formula (I) where Y represents oxygen and R 7 
represents hydrogen or lower alkyl gorup is as defined earlier may be converted to 

offormulaNHRVwhereR^dR^areasdefinedearlier. Alternatively, the 
compound of formula (I) where YR 7 represents OH may be converted to acid halide 
preferably YR 7 = CI, by reacting with appropriate reagents such as oxalyl chloride ' 
thionyl chloride and the like, followed by treatment with amines of formula NHR 7 R° 
whereR andR areas defined earlier. Alternatively, mixed anhydrides may be ' 
prepared from compound offormula (I) where YR 7 represents OH and all other 

bromide, pivaloyl chloride, dichlorobenzoyl chloride and the like. The reaction may 
be carried out in the presence of suitable base such as pyridine, triethylamine, diiso- 
propyl ethyl amine and the like. Solvents such as halogenated hydrocarbons like 
CHC1 3 , or CH 2 C1 2 ; hydrocarbons such as benzene, toluene, xylene and the like may be 
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used. The reaction may be carried out at a temperature in the range of -40°C to 40°C, 
preferably 0°C to 20°C. The acid halide or mixed anhydride thus prepared may further 
be treated with appropriate amines of formula NHR 7 R 8 where R 7 and R s are as defined 
earlier. 

5 . In another embodiment of the present invention there is provided the novel 

intermediates of formula (IVf) 



X 




(IVO 



where X represents 0 or S; the groups Rl, R^ and group R^ when present on carbon 
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, 

10 cyano, foimyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, hetero- 
aralkyi, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, 
alkylamino, arylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, 
aralkoxycarbonyl, alkoxyalkyl, aryloxy alkyl, aralkoxy alkyl, alkylthio, thioalkyl, 

15 alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonyiamino, carboxylic acid 
or its derivatives, or sulfonic acid or its derivatives; or R^ R^ along with the adjacent 
atoms to which they are attached may also form a 5-6 membered substituted or 
unsubstituted cyclic structure containing carbon atoms with one or more double bonds, 
which may optionally contain one or more heteroatoms selected from oxygen, nitrogen 

20 and sulfur; R 3 when attached to nitrogen atom represents hydrogen, hydroxy, foraiyl 
or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cyclo- 
alkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxy- 
alkyl, amino, acylamino, alkylamino, arylamino, aralkylamino, aminoalkyl, aryloxy, 
aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxy- 

25 carbonylj alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, 

carboxylic acid derivatives, or sulfonic acid derivatives; the linking group represented 
by -(CH2)n-0- may be attached either through nitrogen atom or through carbon atom 
where n is an integer ranging from 1 - 4; Ar represents an unsubstituted or substituted 
divalent single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom, 
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hydroxy, alkoxy, halogen, lower alky!, unsub S d<u.ed or subsided aralkyl group or 
forms a bond .Ogata with the adjacent ^ R s. rS 

alkoxy, halogen, lower alkyl group, acyl, unsubstituted or substituted aralkyl or R> 
fonna a bond together whh R<; R* may be hydrogen, or or ^ 

groups selected from alkyl, cydoalkyl, aryl, aralkyl, a.koxyalkyl, alkoxycarbony, 
aayloxyeaahonyl, alkylaminocarbonyi, a^anunooubonyl, acyl, heteroeycly, hettro 
aryl, heteroaralkyl groups and a process for its prepamtion and its use in the 

preparation of p-aod-a-oxysubstituted alkylcarboxylic aeids is provided (Scheme-fin 
X 



f J~(CH2) n -0-Ar-CHO 





^(CHzJn-O-Ar-Cl^CH-OR 6 
N r3 




^-(CH2) n -0-Ar4 f 
R"0 



R 6 OH 



N R 3 




^-(CHzJn-O-Ar-XR 5 
R s O 



Scheme m 

The reaetion of a compound of formula (Ilia) where all symbols am as defined 
earner wrth a compound of formula (IVh) where R< is as defined earlier excluding 
hydrogen and Hal repreaen, a halogen atom such as CI, Br, or I to produce a compurmd 
of formula (TVi) where ,11 symbols are defined earlier and R< is as defined earlier 
excluding hydrogen may be earned out under conventional conditions in the presence 
of a base. The base is no. critical. Any base normally employed for WUtig reacuon 
may be employed, meal hydride such as NaH, or KH; metal attoxides such as 
NaOMe, K'BuO", or NaOEt; or me*, amides such as UN* or LiNfiPr), Aprodc 
aolven. suchasTHF, DMSO, dioxane, DME and the Bke may be used. Mixture of 
solver,* may be used. HMPA may be used as ^ be 



WO 99/08501 



PCT/US98/22568 



employed such as argon and the reaction is more effective under anhydrous conditions. 
Temperature in the range of -80°C to 100°C may be used. 

The compound of formula (IVi) where all symbols are as defined earlier and R 6 
is as defined earlier excluding hydrogen may be converted to a compound of formula 
(IVj) where R" and R s represent H atoms, R 6 is as defined earlier excluding hydrogen 
and all other symbols are as defined earlier, by treating with an alcohol under 
anhydrous conditions in the presence of a strong anhydrous acid such as p-toluene- 
sulfonic acid. 

The compound of formula (TVj) defined above upon treatment with trialkyl- 
silyl cyanide such as trimethylsilyl cyanide produces a compound of formula (IVf) 
where R 4 and R 5 represent H atoms, R 6 is as defined earlier excluding hydrogen and all 
other symbols are as defined earlier. 

In still another embodiment of the present invention there is provided the novel 
intermediates of formula (TVg) 
X 

R V^n R 4 o 

2 A J^<CHAfO-Ar4 s f (TVo\ 

where X represents O or S; the groups Rl,R2 and group R3 when present on carbon 
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, 
cyano, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, hetero- 
aralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, ' 
alkylaminp, arylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, 
aralkoxycarbonyL alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, 
alkoxycarbonylamino, aryioxycarbonylamino, aralkoxycarbonylamino, carboxylic acid 
or its derivatives, or sulfonic acid or its derivatives; or r1,'r2 along with the adjacent 
atoms to which they are attached may also form a 5-6 membered substituted or 
unsubstituted cyclic structure containing carbon atoms with one or more double bonds, 
which may optionally contain one or more heteroatoms selected from oxygen, nitrogen 
and sulfur, R 3 when attached to nitrogen atom represents hydrogen, hydroxy, formyl 
or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, cyclo- 
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alkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyi, acyl, acyloxy, hydroxy- 
alkyl, amino, acylamino, alkylamino, arylamino, aralkylamino, aminoalkyl, aryloxy 
aralkoxy, heteroaryioxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl.'aralkoxy. 
carbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, 
carboxylic acid derivatives, or sulfonic acid derivatives; the linking group represented 
by -(CH 2 ) n -0- may be attached either through nitrogen atom or through carbon atom 
where n is an integer ranging from 1 -4; Ar represents an unsubstituted or substituted 
divalent single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom 
■hydroxy, alkoxy, halogen, lower alkyl, or unsubstituted or substituted aralkyl; R 7 may 
be hydrogen or unsubstituted or substituted groups selected from alkyl, cycloalkyl 
aryl, aralkyl, heterocyclyl, heteroaryl, or heteroaralkyi groups and a process for its' 
preparation and its use in the preparation of P-aryl-a-oxysubstituted alkylcarboxylic 
acids is provided 

The compound of formula (IVg) where all other symbols are as defined earlier 
may be prepared by reacting a compound of formula (IVk) 
X 

R 2 ^N* R 3 r^OR 7 (TVk) 

where R* is hydrogen atom and all other symbols are as defined earlier, with an 
appropriate diazotizing agent 

The diazotization reaction may be under conventional conditions. A suitable 
mazotizing agent is an alkyl nitrile, such as iso-amyl nitrile. He reaction may be 
earned out in presence of solvents such as THF, dioxane, ether, benzene and the like ' 
oracombinationthereof. Temperature in the range of-50'C to 80 maybeused The 
reacuon may be carried out in an inert atmosphere which may be maintained by using 
inert gases such as N 2 , Ar or He. The duration of the reaction may range from 1 to 24 
h, preferably, 1 to 12 h. 

The compound of formula (TVkj may also be prepared by a reaction between 
Cnih) where all symbols are as defined earlier and a compound of formula (TVI) 
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r 4 r5 o 

HO-Ar-l^X oR7 (IVl) , 

H2N 

where R s is hydrogen atom and all other symbols are as defined earlier. 

The reaction of compound of formula (Illh) where all symbols are as defined 
earlier and a compound of formula (TVl) where ail symbols are as defined earlier may 
5 be carried out in the presence of solvents such as THF, DMF, DMSO, DME and the 
like or mixtures thereof. The reaction may be carried out in an inert atmosphere which 
is maintained by using inert gases such as N2, Ar or He. The reaction may be effected 
in the presence of a base such as K2CO3, Na2C03 or NaH or mixtures thereof. 
Acetone may be used as a solvent when K2CO3 or Na2C03 is used as a base. The 
10 reaction temperature may range from 20°C-120°C, preferably at a temperature in the 
range of 30°C-80°C. The duration of the reaction may range from 1 to 24 hours, 
preferably from 2 to 12 hours. 

In another embodiment of the present invention there is provided the novel 
intermediate of formula QEm) 




(Elm) 



where X represents O or S; the groups R 1 , R 2 and R 3 when attached to the carbon 
atom may be same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, 
formyl or unsubstituted or substituted groups selected from alkyi, cycloalkyl, alkoxy, 
25 cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, 
heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, mono- 
alkylamino, dialkylamino, acylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, 
aryloxy carbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxy alkyl, alkyl- 
thio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, 
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carboxylic acid or its derivatives, or sulfonic acid or its derivatives; Rl , R2 along with 
the adjacent atoms to which they are attached may form a 5-6 membered substituted 
or unsubstituted cyclic structure containing carbon atoms with one or more double 
bonds, which may optionally contain one or more heteroatoms selected from oxygen, 
nitrogen and sulfur; R 3 when attached to nitrogen atom represents hydrogen, hydroxy, 
formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, 
cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, 
hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino, arylamino, 
aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxy- 
carbonyl, aryloxycarbonyl, aralkoxy-carbonyl, alkoxyalkyl, aryloxyalkyl, 
aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives, or sulfonic acid 
derivatives; the linking group represented by -CCH 2 ) n -0- may be attached either 
through nitrogen atom or through carbon atom where n is an integer ranging from 1 - 
4; Ar represents an unsubstituted or substituted divalent single or fused aromatic or 
heterocyclic group; R 4 represents hydrogen atom, hydroxy, alkoxy, halogen, lower 
alkyl, unsubstituted or substituted aralkyl group or forms a bond together with the 
adjacent group R 5 ; R 5 represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl 
group, acyl, unsubstituted or substituted aralkyl or R 5 forms a bond together with R 4 ; 
R 6 may be hydrogen, unsubstituted or substituted groups selected from alkyl, 
cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, 
alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, heteroaralkyl 
groups, with a provision that R 6 does not represent hydrogen when R 7 represents 
hydrogen or lower alkyl group; R 7 may be hydrogen or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, or 
heteroaralkyl groups; Y represents oxygen or NR 8 , where R« represents hydrogen,or 
unsubstituted or substituted alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl, 
or heteroaralkyl groups; R 7 and R« together may form a substitute or unsubstituted 5 or 
6 membered cyclic structure containing carbon atoms, which may optionally contain 
one or more heteroatoms selected from oxygen, sulfur or nitrogen and a process for its 
preparation and its use in the preparation of P-aryl-a^xysubstituted alkylcarboxylic 
acids is provided. 
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The compound of formula (Illm) where all symbols are as defined earlier may 
be prepared by reacting a compound of fromula (Illn) 




NHo 



where all symbols are as defined earlier, with, a compound of formula (HIo) 

O 

>3 ■ (fflo) 



where L 2 is halogen, -OH, -OR 10 , or-0-C(0>OR 10 where R 10 is (C r C 5 )alkyl and R 3 

10 is as defined earlier. 

The reaction of compound of formula (IHn), where R 7 is as defined earlier 
excluding hydrogen and all other symbols are as defined above .to produce a compound 
of general formula (IIIo) where all symbols are as defined above to produce a 
compound of general formula (Him), all symbols are as defined above may be carried 

15 out in neat or in the presence of solvents such as xylene, toluene, THF, dioxane, acetic 
acid, DMF, DMSO and the like of mixtures thereof. The reaction may be carried out 
. in an inert atmosphere which may be maintained by using inert gases such as N2, Ar or 
He. The reaction may be carried out at a temperature in the range of -10°C to 80°C, 
preferably at a temperature in the range of 0°C to 60°C. The reaction may be effected 

20 in the presence or in absence of a base or an acid. The nature of the base or the acid is 
not critical. Bases such as pyridine, Iutidine, triethyl amine, diisopropylethyl amine 
and the like and acids such as AcOH, C2H5COOH, butyric acid, trifluoroacetic acid, p- 
toluenesulfonic acid, benzenesulfonic acid and the like, may be used The duration of 
the reaction may range from 0.25 to 24 hours, preferably from 0.50 to 6 hours, 

25 In yet another embodiment of the present invention there is provided the novel 

intermediates of formula (IHn) 

^(CH 2 ) n K)-Ar^%0 




R 2 ^NH 2 **° OR 7 ^ 
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where X represents O or S; the .groups Rl , R 2 may be same or different and represent 
hydrogen, halogen, hydroxy, nitro, cyano, formyl or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, 
aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy, heteroaralkoxy, acyl, 
acyloxy, hydroxyalkyl, amino, acylamino, alkylamino, aryiamino, aralkylamino, 
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxy- 
alkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonyl- 
amino, aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or 
its derivatives; or r', R 2 along with the adjacent atoms to which they are attached may 
also form a 5-6 membered substituted or unsubstituted cyclic structure containing 
carbon atoms with one or more double bonds, which may optionally contain one or 
more heteroatoms selected from oxygen, nitrogen and sulfur; n is an integer ranging 
from 1 - 4; At represents an unsubstituted or substituted divalent single or fused 
aromatic or heterocyclic group; R 4 represents hydrogen atom, hydroxy, alkoxy, 
halogen, lower alkyl, unsubstituted or substituted aralkyl group or forms a bond 
together with the adjacent group R 5 ; R 5 represents hydrogen, hydroxy, alkoxy, 
halogen, lower alkyl group, acyl, unsubstituted or substituted aralkyl or R 5 forms a 
bond together with R<; R 6 may be hydrogen, or unsubstituted or substituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxy- 
carbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or 
heteroaralkyl groups, R 7 may be hydrogen or unsubstituted or substituted groups' 
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl 
groups and and a process for its preparation and its use in the preparation of p-aryl-a- 
oxysubstituted alkylcarboxylic acids is provided. 

The compound of formula (HIn) where all symbols are as defined above may 
be prepared by reacting a compound of formula (TVm) 



R 4 



H2M-(CH2) n -0-Ar-U^O 

R 6 0»OR 7 (IVm) 
where all symbols are as defined earlier with a compound of formula (TVo) 



WO 99/08501 



PCT/US98/22568 



-41 - 




(IVo) 



The reaction of compound of formula (IVm) where all symbols are as defined 
earlier with a compound of formula (IVo) where R 1 , R 2 and X are as defined earlier to 
5 produce a compound of formula (Illm) defined earlier may be carried out neat or in the 
presence of solvents such as xylene, toluene, dioxane, THF, DMF, DMSO, DME and 
the like or their mixtures. The reaction may be carried out in an inert atmosphere 
which is maintained by using inert gases such as N2, Ar or He. The reaction 

temperature may range from 0°C-150°C, preferably at a temperature in the range of 
10 0°C-120°C. The duration of the reaction may range from 0.5 to 12 hours, preferably 
from 0.5 to 6 hours. 

In still another embodiment of the present invention there is provided the novel 
intermediates of formula (IVm) 

H 2 N-(CH 2 ) n -0-Ar-U 5 P 

where n is an integer ranging from. 1 - 4; Ar represents an unsubstituted or substituted 
divalent single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom, 
hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted aralkyl group or 
forms a bond together with the adjacent group R 5 ; R 5 represents hydrogen, hydroxy, 

20 alkoxy, halogen, lower alkyl group, acyl, unsubstituted or substituted aralkyl or R 5 
forms a bond together with R 4 ; R 6 may be hydrogen, or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, 
aryloxycarbonyl, alkylaminocarbonyl, arylamino-carbonyl, acyl, heterocyclyl, 
heteroaryl, heteroaralkyl groups; R 7 may be hydrogen or unsubstituted or substituted 

25 groups selected from alkyl, cycloalkyl, aryl, aralkyl, hetero-cyclyl, heteroaryl, or 
heteroaralkyl groups. 

The compound of general formula (TVm) where all symbols are as defined 
earlier may be prepared from a compound of formula (Illd) where all symbols are as 
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defined earlier by Gabriel synthesis. The reaction of phthalimide with the compound 
of formula (IHd) may be carried out neat or in presence of solvents such as ethanol 
methanol, xylene, toluene, DMF, DME, dioxane and the like or mixtures thereof. The 
reaction may be carried out in presence of a base such as alkali metal carbonates like 
5 K 2 C0 3 , Na 2 C0 3 or alkali metal hydroxides like NaOH, KOH and the like or mixtures 
thereof. The reaction may be carried out in an inert atmosphere which is maintained 
by using inert gases such as N 2> Ar or He. The reaction temperature may range from 
0°C-250°C, preferably at a temperature in the range of 15°C-200°C. The duration of 
the reaction may range from 0. 1 to 48 hours, preferably from 1 to 1 2 hours The 
10 hydrolysis of this intermediate may be canied under acidic conditions or using 
hydrazine. 

Alternatively, the compound of general foimula (TVm) where R< and R s 
represent hydrogen atom and all other symbols are as defined earlier may be prepared 
by reducing a compound of formula (IVn) 

T 4 

N 3-(CH 2 ) n ^- Ar -U%0 " 
5 R 6 cfV ^ 

The reduction may be carried out in the presence of gaseous hydrogen and a catalyst " 
suchasPd/QRh/CPt/Candthelike. Mixtures of catalysts may be used The 
reaction may also be conducted in the presence of solvents such as dioxane, acetic 
acxd, ethyl acetate, alcohol such as methanol.ethanol and the like. A pressure between 
atmospheric pressure and 80 psi may be employed. The catalyst may be preferably 5- 
10%. P^Candtheamountofcatalystusedmay I angefrom5-100%w/w The 
reaction may also be carried out by employing metal solvent reduction such as 

magnesium in alcohol or sodium amalgam m alcohol, preferably metfranor '• ■ 
In still another embodiment of the present invention there is provided the novel 
intermediates of formula (IVn) 

T 4 

N 3 -(CH 2 ) n -0-Ar\F 5 P 

DR 7 
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where n is an integer ranging from 1 - 4; Ar represents an unsubstituted or substituted 
divalent single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom, 
hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted aralkyl group or 
forms a bond together with the adjacent group R*; R 5 represents hydrogen, hydroxy, 
alkoxy, halogen, lower alkyl group, acyl, unsubstituted or substituted aralkyl or R 5 
forms a bond together with R 4 ; R 6 may be hydrogen, or unsubstitured or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, 
aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, hetero- 
aryl, or heteroaralkyl groups; R 7 may be hydrogen or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, 
heteroaralkyl groups. ' 

The compound of formula (IVn) may be prepared by treating a compound of 
general formula (IHd) where all symbols are as defined earlier with appropriate azides 
such as alkali metal azides like sodium azide, trialkylsilyl azide under conventional 
conditions. The reaction may be carried out neat or in the presence of solvents such as 
DMF, acetone, and the like or their mixtures. The reaction temperature may range 
from 0°C to 150°C, preferably at a temperature in the range of 25°C to 100°C. The 
duration of the reaction may be range from 0.5 to 48 h, preferably from 1 to 12 h. 

Alternatively, the compound of general formula (IVn) where R 4 and R 5 
represent a bond and all other symbols are as defined earlier may be prepared by 
reacting a compound of formula (Illb) where R 6 , R 7 are as defined earlier excluding 
hydrogen and R 9 represents (Cj-C6)alkyl with a compound of formula (IVp) 

N 3 — (CH^K-O-Ar— CHO (IVp) 
where all symbols are as defined earlier, to yield a compound of general formula (IVn) 
where all symbols are as defined above may be carried out neat in the presence of a 
base such as alkali metal hydrides like NaH, KH or organolithiums like CH 3 Li, BuLi 
and the like or alkoxides such as NaOMe, NaOEt, BuCT K + or mixtures thereof. The 
reaction may be carried out in the presence of solvents such as THF, dioxane, DMF, 
DMSO, DME and the like or mixtures thereof. HMPA may be used as cosolvent. The 
reaction temperature may range from -78°C to 50°C, preferably at a temperature in the 
range of -10°C to 30°C. The reaction is more effective under anhydrous conditions. 
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Various polymorphs of compound of general formula (I) and compounds of 
formula (Him) forming part of this invention may be prepared by crystallization of 
compound of formula (I) or compound of formula (Him) under different conditions. 
For example, using different solvents commonly used or their mixtures for 
5 crystallization; crystallizations at different temperatures; various modes of cooling, 
ranging from very fast to very slow cooling during crystallizations. Polymorphs may 
also be obtained by heating or melting the compound followed by gradual or fast 
cooling. The presence of poly-morphs may be determined by solid probe NMR 
spectroscopy, IR spectroscopy, differential scanning calorimetry, powder X-ray 
diffraction or such other techniques. 

The compounds of general formula (I) or the compounds of formula (Illm) are 
useful for the treatment- and/or prophylaxis diseases such as hypertension, coronary 
heart disease, atherosclerosis, stroke, peripheral vascular diseases and related 
disorders. These compounds are useful for the treatment of familial hyperchol- 
esterolemia, hypertriglyceridemia, lowering of atherogenic lipoproteins, VLDL and 
LDL. The compounds of the present invention can be used for the treatment of certain 
renal diseases including glomerulonephritis, glomerulosclerosis, nephrotic syndrome, 
hypertensive nephrosclerosis, retinopathy, and nephropathy. The compounds of - 
general formula (I) or the compositions of formula (Illm) are also useful for the 
treatment/prophylaxis of insulin resistance (type II diabetes), leptin resistance, 
impaired glucose tolerance, dyslipidemia, disorders related to syndrome X such as 
hypertension, obesity, insulin resistance, coronary heart disease, and other cardio- 
vascular disorders. These compounds may also be useful as aldose reductase 
inhibitors, for improving cognitive functions in dementia, treating diabetic 
complications, disorders related to endothelial cell activation, psoriasis, polycystic 
ovarian syndrome (PCOS), inflammatory bowel diseases, osteoporosis, myotonic 
dystrophy, pancreatitis, arteriosclerosis, xanthoma and for the treatment of cancer. 
The compounds of the present inventions are useful in the treatment and/or 
prophylaxis of the above said diseases in combination/concomittant with one or more 
HMG CoA reductase inhibitors, hypolipidemic/hypolipoprotememic agents such as 
fibric acid derivatives, nicotinic acid, cholestyramine, colestipol, orprobucol. The 
compounds of the present invention in combination with HMG CoA reductase 
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Suitable pharmaceutically acceptable carriers include solid fillers or diluents 
and sterile aqueous or organic solutions. The active compound will be present in such 
pharmaceutical compositions in the amounts sufficient to provide the desired dosage 
in the range as described above. Thus, for oral administration, the compounds can . be 
combined with a suitable solid or liquid carrier or diluent to form capsules, tablets, 
powders, syrups, solutions, suspensions and the like. The pharmaceutical 
compositions, may, if desired, contain additional components such as fiavourants, 
sweeteners, excipients and the like. For parenteral administration, the compounds can 
be combined with sterile aqueous or organic media to form injectable solutions or 
suspensions. For example, solutions in sesame or peanut oil, aqueous propylene glycol 
and the like can be used, as well as aqueous solutions of water-soluble pharma- 
ceutically-acceptable acid addition salts or salts with base of the compounds. The 
injectable solutions prepared in this manner can then be administered intravenously, 
intraperitoneally, subcutaneously, or intramuscularly, with intramuscular 
1 5 administration being preferred in humans. 

The invention is explained in detail in the examples given below which are 
provided by way of illustration only and therefore should not be construed to limit the 
scope of the invention. 

Preparation t 

Ethyl 2-ethoxy-3-[4-(2-a2idoethoxy)phenyI]-2-propenoate 

O 



10 



20 



25 




O' 

Method A 

To a stirred suspension of sodium hydride (390 mg, 9.83 mmol, 60%) in dry 
THF (20 ml.) was added a solution of ethyl (diethylphosphono)ethoxyacetate (2.28 g, 
8.52 mmol) in THF (10.0 mL) at 0-5°C dropwise and stirred for 30 min at 5-25°C. To 
the reaction mixture was added a solution of 4-(2-azidoethoxy)benzaldehyde (2.0 g, 
6.56 mmol) in THF (5.0 mL) at 25-30°C and stirred further for 30 min. After 
completion of the reaction (tic monitored), THF was removed and the resultant residue 
was diluted with water (50 mL) and extracted with ethyl acetate (3 X 25 mL). The 



15 



.20 



25 
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coined organic exacts were washed with hrine, dried over anhydrous Na! so 4 Md 
concentmted ,o yield the tit le compound (3.0 g, 94%, as a mixture of BZ isomers. 

Method B 

To a stirred solution of ethyl 2^oxy-3-[4<2-b ro moethoxy)phe„yip. 
propenoate (7.0 g, 20 mmol, prepared as disclosed in U.S. Patent Application^ 
No. 09/0,2,585, sodium aide (2.0 g, 3! mmol) in dry DMF (40 mL) was added arc. 
25°C and steed for 16 h. Water was added and extracted win, ethyl acetate (3 , 50 
mL). The combined organic extracts were washed with brine, dried over anhydrous 
Na ; SO, tmd concentrated to yield the title compound as a colorless liquid (5.6 g 92%) 
HNMRfCDCWt ".76and7,5(d,;., 7 0H z ,2H,,7.02 - 6 .75(m,' 2 .6H,' 

«.08( S ,0.4H),4.35-3.g0(m,oH,,3.72-3.o 1 (m,2H,, 1 .4g-,20(m,6 H ). 

Preparation 7 

Ethyl 2-phenoxy-3-(4-benzyloxyphenyI).2.propenoate 

BnO-^^ OPh 
The title compound (1.66 g, 47%) as a mixture of ^isomers was obtained 
from 4-benzyloxybenzaIdehyde (2.0 g, 9.4 mmol), ethyl (diethylphosphono) pheno- 
xyacetate (3.0 g, 9.4 mmol) (J. Org. Chen, 1983, 48, 3407) and NaH (273 mg 11 39 
mmol, 95o/ 0 ) by a ^ fc ^ fa j ^ 

■H NMR (CDCI3): 8 7.73 (d, J = 8.40 Hz, 1H), 7.60 - 7.25 (m, 9H), 7.18 - 6 92 

(m,5H),5.12 and5.08(s,2H) 1 4.22and4.15 (q ,J = 7.05Hz,2H),1.24andl 10(t J 
= 7.05Hz,3H). ' V' 

Preparation 3 

(i^Ethyn-ethoxy-S-H^-azidoethoxy^henylipropanbate 

The title compound was obtained (16.8 g, 86%) from (±)-ethyl 2-ethoxy-3-[4- 
(2-bromoethoxy)phenylpropanoate (22.0 g, 63 mmol) prepared as disclosed in U S 
Patent Application Serial No. 09/012,585 and sodium azide (6.2 g, 95 mmol) by a 
similar procedure to that described in preparation 1 (method B). 



OEt 



5 
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'H NMR (CDCI3): 5 7.17 (d, J = 8.63 Hz, 2H), 6.83 (d, J = 8.62 Hz, 2H), 4.25 
- 4.05 (m, 4H), 3.96 (t, J = 6.57 Hz, 1H), 3.64 - 3.50 (m, 3H), 3.42 - 3.23 (m, 1H), 
2.95 (d, J = 6.64 Hz, 2H), 1.30 - 1.09 (m, 6 H). 

Preparation 4 

(±)-Ethyl 2-ethoxy-3-[4-(2-aminoethoxy)phenyl]propanoate 

O 

H 2 N^^ 0 A^ J OEt 
Method A 

A solution of (+)-ethyI 2-ethoxy-3-[4-(2-azidoethoxy)plienyl]propanoate (1.0 
g, 3.25 mmol) obtained in preparation 3, in 1,4-dioxane (20 mL) was reduced with 
hydrogen in the presence of 10% palladium charcoal (100 mg) at 50 psi for 10 h. The 
reaction mixture was filtered through a bed of celite and the celite bed was washed 
with dioxane. The filtrate was evaporated to dryness under reduced pressure to yield 
the title compound (600 mg, 65%). 

Method B 

The title compound (450 mg, 49%) was obtained from ethyl 2-ethoxy-3-[4-(2- 
azidoethoxy)phenyl]2-propenoate (1.0 g, 3.27 mmol) obtained in preparation 1 and 
10% Pd/C (500 mg) by a similar procedure to that described in method A above. 

'HNMR(CDCl3): 5 7.15 (d, J = 7.82 Hz, 2H), 6.83 (d, J = 7.82 Hz, 2H), 4.10 
(q, J = 7.02 Hz, 2H), 3.97 (t, J = 5.60 Hz, 2H), 3.70 - 3.50 (m, 1H), 3.50 - 3.25 (m, 
1H), 3.40 - 2.95 (m, 2H), 3.07 (t, J = 4.77 Hz, 1H), 2.95 (d, J = 6.64 Hz, 2H), 0.95 (bs, 
2H, D 2 0 exchangeable), 1.23 (t, J = 6.64 Hz, 3H), 1.17 (t, J = 7.05 Hz, 3H). 

Preparation 5 
(±)-Ethyl2-phenoxy-3-(4-hydroxyphenyI)propanoate 

H0 AJ OPh 

The title compound (1.03 g, 82%) was obtained from ethyl 2-phenoxy-3-(4- 
benzyloxyphenyl) -2-propenoate (1.65 g, 4.4 mmol) obtained in preparation 2 and 5% 
Pd-C (3.30 g) by a similar procedure to that described in preparation 4 (Method A). 
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mL). The combined ethylacetate extracts were washed with water, saturated sodium 
carbonate solution, brine, dried over anhydrous Na 2 S0 4 and concentrated to yield the 
title compound (10.0 g, 70%). mp: 71-73°C. 

'H NMR (CDCI3): 5 8.3 1 (d, J = 7.89 Hz, 1H), 7.84 - 7.65 (m, 2H), 7.52 (t, J 
= 7.90 Hz, 1 H), 7.20 (d, J = 8.63 Hz, 2H), 6.98 (d, J = 8.63 Hz, 2H), 5. 1 7 (s, 2H), 4.1 7 
(q, J = 7.06 Hz, 2H), 3.97 (t, J = 6.41 Hz, 1H), 3.75 (s, 3H), 3.70 - 3.48 (m, 1H), 3.48 - 
3.25 (m, 1H), 3.02 - 2.82 (m, 2H), 1.36 (m, 6H). 

Example 2 

(±)-2-Ethoxy-3-[4-[[3-methyM-oxo-3,4-dihydro-2-qumazolinyl]inethoxy]phenyl) 

propanoic acid 




To a stirred solution of (±)-ethyI 2-ethoxy-3-[4-[[3-methyl-4-oxo-3,4-dihydro- 
2-quinazolinyl]methoxy]phenyl]propanoate (10.0 g, 24.3 mmol) obtained in Example 
1, in methanol (70 mL) was added a solution of sodium carbonate (12.93 g, 0.122 
mmol) in water (70 mL) and stirred for 8 h at 25-30 °C. Methanol was removed under 
reduced pressure and the aqueous layer was washed with ethyl acetate (2 X 75 mL). 
The aqueous layer was acidified to pH 2.0 with 2N HC1. The white solid precipitated 
was filtered and dried to yield the title compound (8.0 g, 85.8%). mp: 80°C. 

'HNMR (DMSO-d 6 ): 5 8.29 (d, J = 7.89 Hz, 1H), 7.85 - 7.65 (m, 2H), 7.51 (t, 
J = 6.32 Hz, 1H), 7.19 (d, J = 8.63 Hz, 2H), 6.97 (d, J = .8.63 Hz, 2H),' 5. 16 (s, 2H), 
4.04 (dd, J = 7.10 and 4.57 Hz, 1H), 3.34 (s, 3H), 3.72 - 3.50 (m, 1H), 3.50 - 3.35 (m, 
1H), 3.15 - 2.85 (m, 2H), 1.16 (t, J = 7.94 Hz, 3H). 

Example 3 

(±)-Sodium2-ethoxy-3-[4-[[3-methyI-4-oxo-3,4-dihydro-2H 1 uinazolinyI]methoxy] 

phenyljpropanoate 
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2, in dry dichloromethane (150 mL) was added triethylamine (7.28 mL, 5.29 g, 52.0 
mmol) at 0°C, followed by addition of pivaloyl chloride (3.12 mL, 2.77 g, 23.0 mmol) 
and stirred for 30 min. at the same temperature. To this reaction mixture was added a 
solution of (S)-2-phenyl glycinol (2.87 g, 20.9 mmol) in dichloromethane (5 mL) 
containing triethylamine (5.8 mL, 41.8 mmol). After stirring for 1 h dichloromethane 
(600 mL) was added and the mixture was washed with water, brine, dried over 
anhydrous Na 2 S0 4 and evaporated. The residue was chromatographed on silica gel 
using a gradient of 10-50% ethyl acetate in pet. ether as eluent to afford firstly a 
diastereomer tentatively assigned as [2R, N(1S)J 2-ethoxy-3-[4-[[3-methyl-4-oxo-3,4- 
dmydro-2-quinazoUnyl]memoxy]phenyl]-N-[2-hydroxy-l- P henylemyl]propan^ 
(4a) (4.5 g) followed by [2S, N(1S)] 2-ethoxy-3-[4-[[3-methyl-4-oxo-3,4-dihydro-2- 

quinazolinyl]memoxy]phenyl]-N-[2-hychoxy-l-phenylemyl]propanamide(4b). 
Spectral data for (4a): 

[a] D 25 = + 41 .60 (c = 0.5, MeOH), mp: 136-138°C. 

'H NMR (CDCI 3 ): 5 8.29 (d, J = 7.50 Hz, 1H), 7.82 - 7.62 (m, 2H), 7.51 (t, J = 
7.50 Hz, 1H), 7.40 - 7.10 (m, 7H), 7.0 (d, J = 8.62 Hz, 2H), 5.18 (s, 2H), 5.00 - 4.88 
(m, IH), 3.98 (dd, J = 6.23 and 3.78 Hz, 1H), 3.75 (s, 3H), 3.70 - 3.55 (m, 2H), 3.50 
(q, J = 7.01 Hz, 2H), 3.13 (dd, J = 14.12 and 3.78 Hz, 1H), 2.96 (dd, J = 14.12 and 
6.23 Hz, IH), 1.13(t,J = 7.01H,3H). 
Spectral data for (4b): 

[ah 25 = - 9.9 (c = 1.0, MeOH) rap: 126-128°C. 

*H NMR (CDCb): 5 8.30 (d, J = 8.89 Hz, IH), 7.68 - 7.81 (m,2H),7.51 (t,J = 
6.41 Hz,lH), 7.03 - 7.35 (m, 7H), 6.90 (d, J = 8.39Hz, 2H), 5.13 (s, 2H), 4.91 - 5.01 
(m, IH), 3.99 (dd, J = 3.88 and 6.78 Hz, IH), 3.85 (t, J = 5.35 Hz, 2H), 3.74 (s, 3H), 
3.44 - 3.61 (m, 2H), 3.08 (dd, J = 3.88 and 14.12 Hz, IH), 2.87 (dd, J = 6.78 and 
14.12 Hz, IH), 1.17 (t, J = 7.01 Hz, 3H). 

Example 5 

(+)-2-Ethoxy-3-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl]methoxy]plienyI] 

propanoic acid 
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6.50 ^o,, obtained in Ex^pi, 4a in a„n„a re of 1M ^ * * 

dioxane/water (\ • 1 i7i\ t_ . ^ 12 30(1 

warer I 1 • *» L7 L) was heated at 100°C for 1 & u tu 

cooled to ca 25°C ™i w XeaCtl0n mixture Wa * 

mp: 170°C. 

[a] D 25 = 21.2 (c- 0.5, MeOH). 

'HNMR(CDC W : .Wftj.,*^ ^ fe 

1H), 2.90 - 3.14 (m. 2H), 1.16 (t, J = 6.92 Hz, 3H). 

Examp le 6 



propanoic acid 

O 




O 



The title compound (3.0 g, 87%) was obtained from T2S NH m 9 * , r 

C4.5 6 „ obtained , ^ j ^ 

procedure to that described in Example 5. 
mp: 133-1 35°C. 

[a] D 25 = - 20.84 (c- 1.0, MeOH). 
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'H NMR (CDCI 3 +DMSO-d 6 ): 5 8.22 (d, J = 7.56 Hz, 1H), 7.88 - 7.68 (m, 2H), 
7.54 (t, J = 7.54 Hz, 1H), 7.20 (d, J = 8.62 Hz, 2H), 7.00 (d, J = 8.62 Hz, 2H), 5.24 (s, 
2H), 3.93 (dd, J = 7.56 and 4.89 Hz, 1H), 3.71 (s, 3H), 3.70 - 3.50 (m, 1H), 3.42 - 3.22 
(m, 1H), 3.05 - 2.78 (m, 2H), 1.12 (t, J = 7.06 Hz, 3H). 

Example 7 

(-)-Sodium 2-ethoxy-3-I4-[[3-methyI-4-oxo-3,4-dihydro-2-quinazolinyI]methoxy] 

phenyljpropanoate 




The title compound (1.9 g, 85.5%) was' obtained from (-)-2-ethoxy-3-[4-[[3- 
methyl-4-oxo-3,4-dihydro-2-qmnazolinyl]methoxy]phenyl]propanoic acid (2.1 g, 5.49 
mmol) obtained in example 6 and 10% sodium methoxide solution (1 .39 mL) by a 
similar procedure to that described in Example 3. 

mp: 190°C. 

[a] D 25 = -29.2 ( c = 0.75 , MeOH). 

l H NMR (DMSO-dfi): 8 8.15 (d, J = 7.89 Hz, 1H), 7.83 (t, J = 7.47 Hz, 1H), 
7.68 (d, J * 7.89 Hz, 1H), 7.56 (t, J = 7.31 Hz, 1H), 7.15 (d, J = 8.53 Hz, 2H), 6.96 (d, 
J = 8.63 Hz, 2H), 5.22 (s, 2H), 3.61 (s, 3H), 3.42 - 3.58 (m, 2H), 3.01 - 3.19 (m, 1H), 
2.84 (dd, J = 3.64 and 14.12 Hz, 1H), 2.61 (dd, J = 9.04 and 14.12 Hz, 1H), 0.96 (t, J = 
7.01 Hz, 3H). 

Examnle 8 

(±)-(Morpholine-4-yO 2-ethoxy-3-[4-[[3-methyI-4-oxo-3,4-dihydro-2-quinazoIinyl] 



methoxy]pbenyl]propanamide 

O 
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3.74 (s, 3H), 3.65 - 3.40 (m, 2H), 3.18 (dd, J = 14.1 1 and 3.41 Hz, 1H), 2.94 (dd, J = 
14.11 and 7.89 Hz, 1H), 1.20 (t, J = 7.01 Hz, 3H). 

Example 10 

(±)-EthyI 2-hydroxy-3-[4-[[3-methyI-4-oxo-3,4-dihydro-2-quinazoIinyI]methoxyJ 

phenyljpropanoate 

O 




The title compound (6.5 g, 71%) was obtained from (±)-ethyl 2-hydroxy-3-(4- 
hydroxyphenyl) propanoate (5.0 g, 23.8 mmol) (DE 26 625 163), 2-chloromethyl-3- 
methyl-4-oxo-3,4-dihydro-quinazoline (5.0 g, 23.8 mmol) and potassium carbonate 
(6.57 g, 47.6 mmol) as a base by a similar procedure to that described in Example 1. 

mp: 112-118°C. 

! H NMR (CDC1 3 ): 5 8.30 (d, J = 7.47 Hz,lH), 7.77 - 7.72 (m, 2H), 7.53 (t, J = 
3.51 Hz, 1H), 7.18 (d, J = 8.57 Hz, 2H), 6.98 (d, J = 8.57 Hz, 2H), 5.16 (s, 2H), 4.41 
(m, 1H), 4.23 (q, J= 7.10 Hz, 2H), 3.73 (s, 3H), 2.93 - 3.05 (m, 2H), 1.27 (t, J = 7.10 
Hz, 3H). 

Example 11 

(±)-2-Hydroxy-3-[4-{[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl) methoxy] 

phenyl]propanoic acid 

O 




o 

The title compound (0.5 g, 70.7%) was obtained from (±)-ethyl 2-hydroxy-3- 
[4-[[3-memyM-oxoO,4-dihydro-2^uinazolinyl]methoxy]phenyl3propanoate(764mg, 
2.0 mmol) obtained in Example 1 0 and sodium carbonate (1 .06 g, 1 0.0 mmol) by a 
similar procedure to that described in Example 2. 

mp: 184-188°C. 
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Examp le 13 

propanoic acid 
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The title compound (355 mg, 80%) was obtained from (±)-ethyl 2-methoxy-3- 

[4-[[3-memyMK)xoO,4-dih y dro-2-quinazoIinyl]methoxy]phenylJpropanoate(480mg : 
1.21 mmol) obtained in example 12 and sodium carbonate (640 mg, 6.06 mmol) by a 
similar procedure to that described in Example 2. 
mp:99-101°C. 

*H NMR (CDCI3): 5 8.29 (d, J = 7.89 Hz, 2H), 7.82 - 7.68 (m, 2H), 7.55 (t, J = 
7.89 Hz, 1H), 7.19 (d, J= 8.62 Hz, 2H), 6.97 (d, J = 8.62 Hz, 2H), 5.15 (s, 2H), 3.98 
(dd, J = 7.06 and 4.56 Hz, 1H), 3.74 (s, 3H), 3.39 (s, 3H), 3.18 - 2.82 (m, 2H). 

Example 14 
(±)-EthyI2-propoxy-3-l4-[[3-methy^^ 

phenyljpropanoate 




O 



The title compound (1.23 g, 55%) was obtained as a liquid from (±)-ethyl 2- 
hydroxy-3-[4-[[3-memyM-oxo-3,4Klihydro-2-quinazoUnyl] methoxy] phenyl] 
propanoate (2.0 g, 5.23 mmol) obtained in Example 10, propylbromide (2.5 ml, 23. 1 7 
mmol) and sodium hydride (270 mg, 10.46 mmol) as a base by a similar procedure to 
that described in Example 12. 

'H NMR (CDCI3): 5 8.29 (d, J = 8.12 Hz, 1H), 7.80 - 7.65 (m, 2H), 7.50 (t, J 
= 7.50 Hz, 1H), 7.18 (d, J = 8.40 Hz, 2H), 6.96 (d, J = 8.30 Hz, 2H), 5.15 (s, 2H), 4.16 
(q, J = 7.35 Hz, 2H), 3.95 (t, J = 6.32 Hz, IH), 3.74 (s, 3H), 3.53 - 3.49 (m, 1H), 3.22 - 
3.18 (m, 1H), 2.96 (d, J = 6.32 Hz, 2H), 1.70 - 1.40 (m, 2H), 1.20 (t, J = 7.25 Hz, 3H), 
0.82 (t, J = 7.35 Hz, 3H). 
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The title compounds [2S, N(1S)] propanamide (16a) and [2R, N(1S)] propan- 
amide (16b) were obtained from (±)-2-propoxy-3-[4-[[3-methyl-4-oxo-3,4-dihydro-2- 
quinazolinyljmethoxy] phenyI]propanoic acid (30 mg, 0.075 mmol) obtained in 
Example 15, triethylamine (47 uL, 0.33 mmol), pivaloyl chloride (1 1 pX, 0.083 mmol) 
5 and S-(+)-2-phenyl glycinol (1 0 mg, 0.075 mmol) by a similar procedure to that 
described in Example 4. 

Spectral data for (16a): 

'H NMR (CDC1 3 ): 5 8.31 (d, J = 8.31 Hz, 1H), 7.69 - 7.82 (m, 2H), 7.50 - 7.60 
(m, 1H), 7.12 - 7.39 (m, 7H), 6.94 (d, J = 6.23 Hz, 2H), 5.19 (s, 2H), 4.89 - 5.01 (m, 
10 1H), 3.98 (dd, J = 3.73 and 5.90 Hz, 1H), 3.76 (s, 3H), 3.60 - 3.67 (m, 2H), 3.38 (q, J = 
2.89 Hz, 2H), 3.13 (dd, J = 3.73 and 14.12 Hz, 1H), 2.95 (dd, J = 5.90 and 14.12 Hz, 
IK), 1.54 (q, J = 7.16 Hz, 2H), 0.84 (t, J = 7.40 Hz, 3H). 
Spectral Data for (16b): 

'HNMR (CDC1 3 ): 5 8.32 (d, J = 7.89 Hz, 1H), 7.86 - 7.70 (m, 2H), 7.58 - 7.49 
15 (m, 1H), 7.39 - 7.08 (m, 7H), 6.92 (d, J = 8.40 Hz, 2H), 5.15 (s, 2H), 5.08 - 4.91 (m, 
1H), 4.00 (dd, J = 3.73 and 6.73 Hz, 1H), 3.87 (d, J = 4.89 Hz, 2H), 3.76 (s, 3H), 3.44 
(q, J = 3.46 Hz, 2H), 3.10 (dd, J = 3.73 and 14.1 1 Hz, 1H), 2.90 (dd, J = 6.73 and 
14. 1 1 Hz, 1H), 1.58 (q, J = 6.95 Hz, 2H), 0.90 (t, J = 7.42 Hz, 3H). 

Example 17 

10 (^-EthyUKn-biitoxy^-H-IP-methyM-oxo-S^-dihydro-Z-qHinazoIinylj 

methoxy]phenyl]propanoate 




O 



The title compound (270 mg, 47%) was obtained as a liquid from (±)-ethyl 2- 
hydroxy-3-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl] methoxy] phenyl] 
propanoate (500 mg, 1.31 mmol) obtained in Example 10, butyl bromide (0.7 mL, 0.64 
mmol) and sodium hydride (50 mg, 1.96 mmol) as a base by a similar procedure to 
that described in Example 12. 



10 



15 



20 
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6* IH), 7.18 (d, J = 862 Hz, 2H), 6.96 ft , . 8.62 Hz, 2H), 5.16 ft, 2H). 4.15 (, J = 
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propanoate (500 mg, 1.31 ramol) obtained in Example 10, n-octylbromide (1.1 mL, 
6.54 mmol) and sodium hydride (50 mg, 1 .96 mmol, 95% ) as a base by a similar 
procedure to that described in Example 12. 

'H NMR (CDC1 3 ): 8 8.30 (d, J = 8.3 Hz, 1H), 7.85 - 7.65 (m, 2H), 7,51 (t, J = 
8.02 Hz, 1H), 7.19 (d, J = 8.62 Hz, 2H), 6.96 (d, J= 8.62 Hz, 2H), 5.15 (s, 2H), 4.16 
(q, J = 7.15 Hz, 2H), 3.94 (t, J = 6.52 Hz, 1H), 3.74 (s, 3H), 3.60 - 3.48 (m, 1H), 3.31 - 
3.18 (m, 1H), 2.95 (d, J = 6.32 Hz, 2H), 1.80 - 1.40 (m, 4H), 1.40 - 1.05 (m, 1 1 H), 
0.87 (t, J = 6.67 Hz, 3H). 

Example 20 

(±)2^n-Octyloxy)^-[4-[[3-methyI^oxo-3,4-dihydro-2-quinazolinyl]methoxy] 

phcnyljpropanoic acid 




o 

The title compound (350 mg, 88%) was obtained from (±>ethyl 2-(n-octyloxy) 
-3-[4-[[3-memyM^xoO,4Klmydro-2^uinazolinyI]methoxy] phenyljpropanoate (437 
mg, 0.88 mmol) obtained in Example 19 and sodium carbonate (468 mg, 4.40 mmol) 
by a similar procedure to that described in Example 2. 

mp: 99-100°C. 

'H NMR (CDCI3): S 8.3 1 (d, J = 8 : 3 Hz, 1H), 7.82 - 7.65 (m, 2H), 7.5 1 (t, J = 
8.02 Hz, 1H), 7.19 (d, J = 8.62 Hz, 2H), 6.97 (d, J = 8.62 Hz, 2H), 5.16 (s, 2H), 4.10 - 
4.00 (m, 1H), 3.74 (s, 3H), 3.62 - 3.45 (m, 1H), 3.45 - 3.28 (m, 1H), 3.18 - 2.88 (m, 
2H), 1.68 - 1.42 (m, 2H), 1.42 - 1.12 (m, 10 H), 0.88 (t, J = 5.88 Hz, 3H). 

Example 21 

(±)-Ethyl2-benzyloxy-3-[4-I[3-methyI-4-oxo-3,4-dihydro-2-quinazolinyI] 
methoxy]phenyl] propanoate 
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O 

propane (2.0 g, 5.23™,, obtained ta Example 10> ^ ^ i ■ 
ramo and senium hy dride (260 mg , WM ^ by . * • 

described in Example 12. 

'HNMR(CDCb): 5 830 (d, J « 7.89 H^ 1H), 7.76 - 7.63 (m, 2H) 754ft.,- 
. H, ,H>, 7,6 . ,04 fc 5H) ,, 20 ( d, , 721fc 2H) , , w (d ;, 4 ™ 

5I6 '^.^(^-"..5H Z ,.H,,4.36(d,,= „. 8 5H z ,^ 43 o.4r n , 
3H), 3.74 (, 3H>, 3.08 - Z92 (m> ^ , M ^.^ ^ *» 4 °° ^ 

Examp le 27 
phenyljpropanoic acid 




^"«»^a.08,77 % , wasotataKlfbm( 

srmilar procedure lo that described in Example 2. 
mp: 152-154 II C. 

'HNMR ( CDC, 3): 5 8.30 (d,J., 89 Hz, 1H). 7.82 - 7.68 (m, 2H) 7 53ft ,- 

5 -' 6 ( s -^*«(4'-n.«Hz.lH),4.43(d,J.,u^ I H,,4. I 6 ( ddJ^ 45 
and 4.55 Ha, IH), 3.74 ( S ,3H), 3.20- 2.91 (m,2H). 
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Example23 

(±)-Ethyl 2-phenoxy 3-[4-[[3-methyI-4-oxo-3,4-dihydro-2-quinazolinyl] mcthoxy] 

phenyljpropanoate 

O 

OEt 




O 

The title compound (900 mg, 95%) was obtained as a liquid from (±)-ethyl 2- 
phenoxy-3-(4-hydroxyphenyl)propanoate (660 mg, 2.3 mmol) obtained in preparation 
5 , 2-chloromethyl-3-methyl-4-oxo-3,4-dihydroquinazoline (563 mg, 2,7 mmol) and 
potassium carbonate (637 mg, 4.61 mmol) as a base by a similar procedure described 
in Example I. 

l K NMR (CDC1 3 ): 5 8.29 (d, J = 7.89 Hz, 1H), 7.65 - 7.80 (m, 2H), 7.50 (t, J = 
7.10 Hz, 1H), 7.15 - 7.32 (m, 5H), 6.92 - 7.05 (m, 2H), 6.84 (d, J = 7.98 Hz, 2H), 5.16 
(s, 2H), 4.75 (t, J = 6.39 Hz, 1H), 4.16 (q, J = 6.36 Hz, 2H), 3.72 (s, 3H), 3.20 (d, J = 
6.64 Hz, 2H), 1.17 (t, J - 7.15 Hz, 3H). 

- Example 24 

(±)-2-Phenoxy-3-[4-[[3-methy^^ 

propanoic acid 

O 

Si. 

The title compound (0.45 g, 53%) was obtained from (±)-ethyl 2-phenoxy-3- 
[4-[[3-methyM^xo-3,4-dihydro-2-quinazolinyl]methoxy]phenyl]propanoate (900 mg, 
1.96 mmol) obtained in Example 23 and sodium carbonate (1.04 g, 9.82 mmol) by a 
similar procedure to that described in Example 2. 

mp: 156-158°C. 
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«x 7,5. Cm , 5H) , , 02 . 696 j * « ft ' 

h 2H) ' 4 85 *'"«■ >«). 3.73 ft 3H), 3,6 (d, , -o,4 „, £ ^ 

Examp le ?g 

methoxyjphcnyljpropanoate 



O 




O 



The title compound (560 mg, Z2%) was obtained from f^thvl 7 o * 

(634 me 4 5 « m ™n u L ° I} 311(1 P otass ^ carbonate 

(634 mg, ^SmmoDasabasebyasimilarprocedure to that described in Example, 

4.02 (m,4H), 3.76 (s, 3H), 3.75- 3 66 A. , J"/ * X 421 _ 

Examp le 
methoxyjphenyljpropanoic acid 



O 



.OX: 




'3 

O 



The S,le compound (270 n,g, SIX) was obtained 6om (*>«h y l 2 . 2 ^ 
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J H NMR (CDCI3): 6 8.30 (d, J - 7.47 Hz, 1H), 7.82 - 7.69 (m, 2H), 7.52 (t, J = 
6.41 Hz, 1H), 7.21 (d, J - 8.63 Hz, 2H), 6.99 (d, J = 8.63 Hz, 2H), 5.17 (s, 2H), 4.06 
(dd, J = 3.46 and 8.76 Hz, 1H), 3.75 (s, 3H), 3.71 - 3.42 (m, 4H), 3.40 (s, 3H), 3.19 
(dd, J = 3.46 and 14.16 Hz, 1H), 2.91 (dd, J = 8.76 and 14.16 Hz, 1H). 

Example 27 

(±)-Ethyl 2-ethoxy-3-[4-[2-[2-ethyl«4-oxo-3,4-dihydro-3-quinazolinyl]ethoxy] 



phenyl] propanoate 

O 




O 

Method A 



To a stirred solution of 2-ethyl-4-oxo-3,4-dihydroquinazoline (200 mg, 1.15 
mmol) in DMF (3 mL) was added potassium carbonate (3 1 7 mg, 2.30 mmol) and 
stirred for 30 min. To this reaction mixture was added a solution of (±) ethyl 2-ethoxy 
-3-[4-(2-bromoethoxy)phenyI]propanoate (475 mg, 1.38 mmol) (disclosed in U.S. 
Patent Application Serial No. 09/012,585) in DMF (2 mL) and stirred for 24 h at 
30°C. The reaction mixture was diluted with water and extracted with ethyl acetate (3 
+ 10 mL). The combined organic extracts were washed with brine, dried over 
anhydrous Na 2 SC>4 and concentrated to yield the title compound (260 mg, 51%). 

MethodB 

To a stirred suspension of sodium hydride (1 . 1 5 g, 28.7 mmol, 60%) in dry 
DMF (60 mL) was added 2-ethyl-4-oxo-3,4-dihydroquinazoline (5.0 g, 28.7 mmol) at 
0°C and stirred for 0.5 h at the same temperature. To the reaction mixture was added 
lithium bromide (5.0 g, 57.47 mmol) in one portion and stirring continued for further 
0.5 h at 0°C. A solution of (±) ethyl 2-*thoxy-3-[4-(2-bromoethoxy) phenyl] 
propanoate (14.87 g, 43.1 mmol), in dry DMF (20 mL) was added and stirred for 5 h 
at 30°C. The reaction mixture was diluted with water and extracted with ethyl acetate 
(3+10 mL). The combined organic layers were washed with brine, dried over 
anhydrous Na 2 S0 4 and concentrated to yield the title compound (6.1 g, 48%). 



10 



15 



20 
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Method C 

To a stirred solution of (±) ethyl 2-ethoxy-3-[4-[2.[N-(2-aminobenzoyl) amino- 
ethoxyjphenyl] propanoate (15 g, 37.5 mmol) obtained in preparation 6, in a mixture 
of xylene (50 mL) and propionic acid (50 mL) was added triethylamine (10.4 mL, 7 5 
g, 75 mmol) followed by addition of propanoyl chloride (3.6 mL, 3.8 g, 41 mmol) at ca 
30°C and stirred for 2 h. The reaction mixture was immersed in pre-heated oil bath at 
1 60°C and stirred for 24 h. at the same temperature. Water was added to the reaction 
mixture and extracted with ethyl acetate (3 * 100 mL). The organic extracts were 
washed with brine, dried over anhydrous Na 2 SO< and concentrated. The crude 
compound was crystallised from diisopropyl ether to yield the title compound (1 1.8 g 



mp: 86-88°C. 

'H NMR (CDCb): 5 8.25 (d, J = 7.89 Hz, 1H), 7.80 - 7.60 (m, 2H), 7.43 (t J = 
7.89 Hz, 1H), 7.12 (d, J = 8.62 Hz, 2H), 6.76 (d, J = 8.62 Hz, 2H), 4.54 ft J = 5 07 Hz, 
2H), 4.30 ft J = 5.07 Hz, 2H),4.15 (q, J = 7.06 Hz, 2H), 3.92 ft J = 6.4 Hz, 1H) 3 68 - 
3.48 (m, 1H), 3.40 - 3.20 (m, 1H), 3.11 (q, J= 7.38 Hz, 2H), 2.91 (d, J = 6.64 Hz, 2H) 
1.44 ft J = 3.8 Hz, 3H), 1.21 ft J = 7.06 Hz, 3H), 1.14 ft J - 7.38 Hz, 3H). 

Example 28 

(^-Ethoxy-S-^-p-IZ-ethyl-^oxo-S^-dihydro-S-qu inazolinyl] etnoxy] 

phenyljpropanoic acid 



O 

6 




The title compound (72 mg, 70%) was obtained from (±)-ethyl 2-ethoxy-3-[4- 
P-P^hyM-oxo-3^ 

0.25 mmol) obtained in Example 27 and sodium carbonate (133 mg, 1.25 mmol) by a 
25 similar procedure to that described in Example 2. 
mp 140-141°C. 

'H NMR (DMSO-di): 8 8.13 (d, J = 7.89 Hz, 1H), 7.82 ft J- 7.01 Hz, 1H) 
7-64 (d, J = 8.21 Hz, 1H), 7.50 ft J = 7.26 Hz, 1H), 7.13 (d, J = 8.50 Hz, 2H), 6.84 ft 
= 8 - 5 ° ^ 2H) ' 4A1 ^ J = 5-19 Hz, 2H), 4.26 ft J = 5.19 Hz, 2H), 3.99 - 3.84 (m 
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1H), 3.60 - 3.40 Cm, 1H), 3.40 - 3.20 (m, 1H), 3.06 (q, J = 6.96 Hz, 2H), 2.88 (q, J = 
6.64 Hz, 2H), 1.32 (t, J = 7.17 Hz, 3H), 1.02.(t, J = 6.96 Hz, 3H). 

Example 29 

f2R, N(1S)] 2-ethoxy.3-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3-quinazolinyl]ethoxy]-N- 
(2-hydroxy-l-phenylcthyl)propanamide (29a) 





M^^ Q A^> H bEt H 

6 

[2S, N(1S)] 2-ethoxy-3-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]phenyI]-N-(2-hydroxy-l-phenylethyI)propanamide(29b) 

10 d 

The title compounds [2R,N( IS)] propanamide (29a) and [2S, N(1S)] 
propanamide (29b) were obtained from (±>2-ethoxy-3-[4-[2-[2-ethyl-4-oxo-3,4- 
dmydro-3-quinazolinyl]ethoxy]phenyl]propanoic acid (187 mg, 0.45 mmol) obtained 
in Example 28, triethylamine (288 uL, 2.05 mmol), pivaloyl chloride (6 1 ^L, 0.5 
15 mmol) and S-(+)-2-phenylglycinoI (62 mg, 0.45 mmol) by a similar procedure to that 
described in Example 4. 

Spectral data for (29a): 

mp: 128-130°C; [a] D 25 = + 46.1 (c = 1.0, MeOH). 

»HNMR (CDCI3): 5 8.26 (d, J = 7.89 Hz, 1H), 7.80 - 7.68 (m, 2H), 7.46 (t, J = 
20 7.24 Hz, 1H), 7.38 - 6.96 (m, 7H), 6.79 (d, J = 8.49 Hz, 2H), 5.01 - 4.90 (m, 1H),4.56 
(t, J = 4.98 Hz, 2H), 4.34 (t, J = 4.98 Hz, 2H), 3.95 (dd, J = 3.80 and 6.66 Hz, IK), 
3.68 (d, J = 5.40 Hz, 2H), 3.48 (q, J = 6.95 Hz, 2H), 3.21 - 3.10 (m, 2H), 3.10 - 2.84 
(m, 2H), 1.46 (t, J = 7.31 Hz, 3H), 1 .13 (t, J = 7.05 Hz, 3H). 
Spectral data for (29b): 
25 mp: 156-158°C; [ct] D 25 = + 4.1 (c = 1 .0, MeOH). 
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10 





H NMR (CDCIj): 5 8^8 (d, J = 7.89 Hz, ,H,,7. 81 -7.68 (ra ,2H>, 7.46 (, 
^>H ) ,7, 6 .7:00K7„ ) , 6 .70K J . 8 , SH , 2HX , 02 . 4:9I(ml ( ; 
ft - 5.14 Hz, 2H,, 4,0 (,, = 5,4 Hz, 2H), 3.98 (dd, 7 = 3.80 and 6.66 Hz ,H 
.S5^ = 4,5„, 2 H,,3,0.3.45( m , 2 „ ) ,3, 6( ,, J ., !9H , 2HU| '^ 0 

(m, 2H), 1 .47 (,, J = 7.36 Hz, 3H), I . ! 7 0, J = 7.01 Hz, 3H). 

Examp le^ 

propanoic acid 

6 

^^-3,4^^ 

(350 mg, 0^83 r^or) oteilKd ta ^ 29j 
procedure to thai described in Example 6. 
mp: 120-122"C. 

Md 2s = + 19.2 (c= 1.0, MeOH). . 

'HN M R ( CDC, J ): 6 8.24(d,J = 7.88Hz,lH ) , 7 . 8 o. 7 . S3(m 2H ) 743 ft.- 
7,. Hz, IH) , ,.„ (d. 3 . 8.63 Hz, ^ 6.77 ft 3 - 8.63 Hz, 2H> 4 3^3 4 98 Hz 
2H),4.30(U-4. 9 8H,2H,,4.0 1 (dd. 7-4.47 aad 7.38 Hz. 3^ 3 69 , ,4r! 

2 H),3,9-2.85K4H,, 1 .4 2( u.7.42Hz,3H ) , 1 .H ( U = 6,4„r3 Ii ; 

Examp le 31 

(-3-2-Ethory-3-[4-[2.[ 2<thyI ^ xo .3 4 . djlly(ir ^ 
laieazoliiiylletliozyjpheayljpropanoi,. „ M 



3 r4 12 ™ e r'; r m T d 070 mg ' 82 %) w obto5d *°» P s - N "s» 
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phenylethyl)propanamide (267 mg, 0.504 mmol) obtained in Example 29b by a similar 
procedure to that described in Example 6. 
mp: 134-136°C 

[cc] D 25 = -19.2 (c= 1.0, MeOH). 
5 'H NMR (CDC1 3 ): 5 8.24 (d, J = 7.89 Hz, 1H), 7.79 - 7.61 (m, 2H), 7.43 (t, J 

= 7.66 Hz, 1H), 7.1 1 (d, J = 8.63 Hz, 2H), 6.77 (d, J = 8.63 Hz, 2H), 4.53 (t, J = 4.98 
Hz, 2H), 4.31 (t, J = 4.98 Hz, 2H), 4.02 (dd, J = 4.22 and 7.12 Hz, 1H), 3.61 - 3.32 (m, 
2H), 3.16 - 2.82 (m, 4H), 1.43 (t, J = 7.36 Hz, 3H), 1.15 ft J - 6.96 Hz, 3H). 

Example 32 

1 0 (+)-EthyI 2-ethoxy-3-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 



quinazolinyl]ethoxy]phenyl] propanoate 

O 




To a stirred suspension of potassium carbonate (172 mg, 1.24 mmol) in DMF 
(2 mL) was added a solution of (+>2-ethoxy-3-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 
15 quinazo!inyl]ethoxy]phenyI]propanoic acid (256 mg, 0.624 mmol) obtained in 

Example 30 in dry DMF (2 mL) and stirred at ca 30°C for 30 min. To this reaction 
mixture was added ethyl bromide (93 mL, 1.24 mmol) slowly dropwise and stirred for 
1 h at ca 30°C. The reaction mixture was poured into water (15 mL) and extracted 
with ethyl acetate (2x15 mL). The combined ethyl acetate extracts were washed with 
20 water, brine, dried over anhydrous Na 2 S0 4 and concentrated. The crude product was 
purified by column chromatography using ethyl acetate and pet ether (4 : 6) as eiuent 
to afford the title compound (92 mg, 86 %). 
mp: 114-1 16 °C. 
[a] D 25 -1 1.1 (c= 1.0, MeOH). 
25 'H NMR (CDCI3) 8 8.26 (d, J = 7.88 Hz, 1H), 7.66 - 7.85 (m, 2H), 7.45 ft J = 

6.68 Hz, 1H), 7.13 (d, J = 8.39 Hz, 2H), 6.78 (d, J = 8.62 Hz, 2H), 4.55 ft J = 5.14 Hz, 
2H), 4.32 ft J = 5.03 Hz, 2H), 4.16 (q, J = 7.09 Hz, 2H), 3.93 (t, J = 6.57 Hz, 1H), 3.69 
- 3.50 (m, 1H), 3.42 - 3.25 (m, 1H), 3.12 (q, J = 7.36 Hz, 2H), 2.93 (d, J = 6.55 Hz, 
2H), 1 .45 ft J = 7.33 Hz, 3H), 1 .32 - 1 . 1 1 (m, 6H). 



20 
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Examp le 11 

phenyljpropanoate 



O 




6 



25 



Tb= title compound (75 mg, 70%) was ob<au,ed fa. (-^^p-p. 
^•^.^ydro-S^^j^^j^^ 
«Q obtained in Example „. e% , bromine (36 mL, 0.487 mmoi, and potassium 
carbonate as a base by a similar procedure to mat described in Example 32 

mp: 108-1 10°C 

10 [a] D 25 = - 1 1.68 (c = 0.50, MeOH). 

'H NMR (CDCI3): 5 8.26 (d, J = 7.47 Hz, 1H), 7.83 - 7.64 (m, 2H), 7 45 ft J = 
726m, 1*9,7,3^=8.62 Hz, 2H), 6.78 (d, J = 8.62 Hz, 2H), 4.55 (t Mil 
^^ = ,03H,2H),^ 

5 2H), 1.45 ft J- 7.33 Hz, 3H), 1.30- l.Il (m> 6H). 

Examp le 34 

(±)-EthyI 2-ethox y .3-I4-[2- [ 2- m ethyl-4.oxo-3,4-dihydro-3- 
quinazolinyljethoxyjphenylj propanoate 

o 

0X0 3 4^ T C ° mPOmd (22 ' "* 33%) 0bBbed * * *» 
oxo-^^umazoUne^g, 1.56 nmrnl), potassium corbon*. (43! m 8 3 12 

mmoi (mscloaeo in U.S. Patent Serj , ^ * 

procedure to that described, in Example 27. 

lH ^(CDCl J ): 5 824(d.J. 8 .3 1 Hz,,H),7.79 . 7.60(m,2H, 744(,3- 
« 5 H, I H,,7,2 ( ,; = 8 ,3^2H,,,77 ( d, J = 8 ,3H,2 W ,«2 ( u" 9 3^ 
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2H), 4.32 (t, J = 4.82 Hz, 2H), 4.12 (q, J = l 65 Hz> 2H ), 3.92 (t, J = 6.64 Hz, 1H), 3.63 
- 3.50 (m, 1H), 139 - 3,21 (m, 1H), 2.92 (d, J = 6.65 Hz, 2H), 2.81 (s, 3H), 1.29 - 
1.09 (m,6H). 

Examnle 35 

(±)-2-Etho X yO-[4-(2-[2-methyl-4-oxo-3Adihydro-3-quin a2 oIinyl]etho.vyJphenyl] 

propanoic acid 

d 

The title compound (100 mg, 61%) was obtained from (±)-ethyl 2-ethoxy 3-[4- 

[2-[2-memyMH)xoO,4^hydro0^uinazolinyl]ethoxy]phenyI] P ropanoate (175 mg, 
0.41 mmol) obtained in Example 34 and sodium carbonate (219 mg, 2.06 mmol) by a 
similar procedure to that described in Example 2. 
mp: 124-126 °C. . 

■H NMR (CDC1 3 ): 5 8.25 (d, J = 7.89 Hz, 1H), 7.79 - 7.60 (m, 2H), 7.45 (t, J = 
7.47 Hz, 1H), 7.13 (d, J = 8.62 Hz, 2H), 6.79 (d, J = 8.62 Hz, 2H), 4.53 (t, J = 4.82 Hz, 
2H), 4.33 (t, J = 4.98 Hz, 2H), 4.08 - 3.99 (m, 1H), 3.62 - 3.39 (m, 2H), 3.12 - 2.86 (m, 
2H), 2.81 (s, 3H), 1.16 (t, J= 7.05 Hz, 3H). 

Example 36 

[2R, N(1S)J 2-ethoxy-3-[4-[2-[2-methyI-4-oxo-3,4-dihydro-3- 

quinazoUnyllethoxyJphenylJ-N^-hydroxy-l-phenylethy^propanamide (36a) : 

° H. .Ph 

.OH 



V 





o 

[2S, N(1S)] 2-ethoxy.3.I4-[2-[2.methyM.oxo-3,4.dihydro-3- 
quma 2 olmyljethoxyI P henyl].N.(2-hydroxy-l.phenyIethyI)pro P anamide(36b) 

0 H Ph 
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^titIeco m pounds[2^NClS)]propanamideC36a) and [2S N(1S)] 
propananude (36b) were obtained from (±>2-eth 0 xy-3- f ^^ 4 . 

Example 5 .ethyla.ine^.L, 16.87 n^l), pivaloyl chloride ( oi mL 7 
Spectral data for (36a): 

mp: 150-152 -Cfa^. 43.0 (c » 0.4, MeOH). 

'H NMR (CDC,,): 6 8.23 (d,J = 7.89 Hz, ,H>, 7.79 - 7.59 ( m 2H) 7 43 ft. , 

rtr 2 ^ 4j3cu=4 - 82 ^ 2 ^ 3 - M ^ j ---37r^?H, 

9 ^ , ( : 3 - 45 fe J " 7 - 02 * 3 - os * ,5 

2.9. « .4, , md , 46 H, , H), 2.8. (, 3 H, U0 (U = 5.94 Hz, 3 H) 

Spectral data for (36b): —«,/.. 

^ m P :158 -160 o C.[a] D ^= 7 .5(c = 0.4,MeOH) 

7.38H^,H) J 7.29 - 6.99( m ,7H) > 6.70(d, J = 8. 67 H, 2 H ) 50I-4»to ™ 

(^1 = 4.93^2^, 4.31(^1 = 4931^2^ 197„7t T ^ 
i«* ,/ ^ 197 ( dd ' J= 6-59 and 3.88 Hz, 1H) 

2.80(m,3H),2.82(s,3H),I.17( t ,J««.94H 2 ,2H) ."0.2.92- 

Example 37 

(+)-2-Ethoxy-3-[4-(2-[2-methyI-4- OX o-3 ^ - .. 

J ' 4dlhydro - 3 ^ u «»a2oImyIJetho X y]phenylJ 
propanoic acid 



o 




o 



'" Ieti(le « ,m P o "° d C330mg,81./0„a sobtainedfom[ 



mp: 110- 112 °C. 
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[a] D 25 =. 16.7 (c= 1.0, MeOH). 

'H NMR (CDCW : 5 8.23 (d, J = 7.89 Hz, 1H), 7.79 - 7.60 (m, 2H), 7.43 ft J = 
7.31 Hz, 1H), 7.13 (d, J - 8.3 Hz, 2H), 6.77 (d, J « 8.39 Hz, 2H). 4.52 (t, J - 4.77 Hz 
2H), 4.31 (t, J = 4.77 Hz, 2H), 4.00 (dd, J = 7.47 and 4.56 Hz, 1H). 3.66 - 3 31 (m 
2H), 3.05 (dd, J = 14.16, 4.5 Hz, 1H), 2.89 (dd, J « ,4.16, 7.47 Hz. 1H), 2.81 (s 3H) 
1.15 (t, J = 7.01 Hz, 3H). 

Example 38 

(-)-2-Ethoxy-3-[4-r2-[2- m et^ 

propanoic acid : 

v ^ 0 

o 

The title compound (340 mg, 78%) was obtained from [2S, N(lS)]-2-ethoxy-3- 

[4-[2.[2-memyM-oxoO > 4-dihydro.3-quinazolinyl]eAoxy] P henyl]-NK2-hydroxy-l- 
phenylethyDpropanamide (570 mg, 1.1 mmol) obtained in Example 36b by a similar 
procedure to that described in Example 6. 
mp: 132-1 34°C 

Md" = -1 6.4 (c = 1 .0, MeOH). 

'H NMR (CDCla): 5 8.24 (d, J = 7.89 Hz, 1H), 7.78 - 7.60 (m, 2H), 7.43 ft J 
= 7.35 Hz, 1H), 7.12 (d, J = 8.53 Hz, 2H), 6.77 (d, J = 8.49 Hz, 2H). 4.52 ft J = 4.88 
Hz, 2H), 4.32 ft J = 4.93 Hz, 2H), 4.01 (dd, J = 7.4 and 4.54 Hz, 1H), 3.65 - 3.3 1 (m, 
2H), 3.05 (dd, J = 14.1 1 and 4.47 Hz, 1H), 2.92 (dd,14.1 1 and 7.47 Hz, 1H). 2.81 (s 
3H), 1.15 ft J = 6.96 Hz, 3H). 

Example 39 

(+>Ethyl2-ethoxy-3^ 

phenyl] propanoate 



15 



WO 99/08501 

PCT/US98/2256S 

The «i,,e co mpomd (30 mft ( +) . 2 . ethoxy . 3 . f4 „ _ 

y dinea in example 37, potassium carbonate (42 me 0 30 mm «n j ■ 

[o:]d 25 =12.8 (c = 0.5,MeOH). 
J HNMRCCDCl 3 ):58.26(d,J = 83H 2 .im 7 an 

Examp le 4fl 
O-Ethy] 2^y-3-[^ 

qitoazolinyljethoxylphenyl] propanoate 

v 0 

6 





The title compound (51 mg, 790/,) was obtained from ( _ >2 ^ _ 

memyI-4^xo-3 > 4^ih y dro-3^ u ina 2 olmyllethoxvlnh.nv, 1 • f 

mm„nu*- ■ . _ yiJemox yJP hen ylJpropanoicacid(60mg 0 15 

mmol) obtained ,n Example 38, ethyl bromide (33 mg 0 30 mm «n „ lUmg '°- 15 

carbonate (42 mo n in n ° ]) 31141 P otas sium 

Donaie mg. 0.30 mmol) as a base bv a «n' m ;io, 
20 Example32. base by a simdar procedure to that described in 

. mp:112-114°C 

[a] D 25 =12.8 (c = 0.50,MeOH) 

/.« Hz, 1H), 7.15 (d, J = 8.10 Hz, 2H) 6 79 M r-s«u ~ tT , 

- 3.51 (m, 1H), 3.40 - 3.23 (ra 1H) 2 94 fd I < ,7- " ^ 1H) ' 3 69 

Ul (m ,6H). C ' Hz ' 2H >.^( S .3H), 132- 
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-77- 
Examnle41 

(±)-EthyI 2-ethoxy-3-[4-[2-[4-oxo-3,4-dihydro-3-quinazolinyI]ethoxy] 

phenyljpropanoate 



O 




'OEt 



O 



The title compound (525 mg, 62%) was obtained from 4-oxo-3,4-dihydro- 
quinazoline (300 mg, 2.05 mmol), potassium carbonate (0.567 g, 4.1 mmol) and ethyl 
2-ethoxy-3-[4-(2-brombethoxy)phenyl]propanoate (0.851 g, 2.46 mmol) (disclosed in 
U.S. Patent Application Serial No. 09/012,585), by a similar procedure to that 
described in Example 27. 

mp: 90-92°C. 



! H NMR (CDC1 3 ): 5 8.30 (d, J = 8.3 Hz, 1H), 8.21 (s, 1H), 7.81 - 7.71 (m, 2H), 
7.50 (t, J = 6.22 Hz, 1H), 7.12 (d, J = 8.39 Hz, 2H), 6.78 (d, J = 8.39 Hz, 2H), 4.40 (t, 
J = 4.77 Hz, 2H), 4.27 (t, J = 4.61 Hz, 2H), 4.14 (q, J = 7.11 Hz, 2H), 3.92 (t, J = 6.64 
Hz, 1H), 3.68 - 3.51 (m, 1H), 3.40 - 3.22 (m, 1H), 2.91 (d, J = 6.64 Hz, 2H), 1.29 - 
1.10 (m,6H). 



(±)-2-Ethoxy-3-[4-[2-[4-oxo-3,4-dihydro-3-quinazoIinyI]ethoxy]phenyl]propanoic 



The title compound (125 mg, 67%) was obtained from (±)-ethyI 2-ethoxy-3-[4- 
[2-[4-oxo-3,4-dihydro-3-qiiinazolinyl]ethoxy]phenyl]propanoate (0.2 g, 0.487 mmol) 
obtained in Example 41 and sodium carbonate (0.258 g, 2.44 mmol) by a similar 
procedure to that described in Example 2. 

mp: 160-162°C. 

*H NMR (CDCI3): 8 8.42 (s, 1H), 8.19 (d, J = 7.89 Hz, 1H), 7.86 (t, J - 7.63 
Hz, 1H), 7.71 (d, J = 7.98 Hz, 1H), 7.58 (t, J = 7.47 Hz, 1H), 7.13 (d, J - 7.98 Hz, 2H), 



Example 42 



acid 




If-' ■ 
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6.86 (d, J = 7.98 Hz, 2H), 4.38 (d, J = 4.98 Hz, 2H), 4.28 (d, J = 4.66 Hz, 2H), 3.93 (t, 
J = 6.27 Hz, 1H), 3.58 - 3.42 (m, 2H), 2.82 (d, J = 7.98 Hz, 2H), 1 .03 (t, J = 7.05 Hz, 
3H). 

Example 43 

(±)-Ethyl2-phenoxy-3-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 
quinazoIinyl]ethoxy]phenyIJ propanoate 




O 

The title compound (140 mg, 20%) was obtained from (±)-2-ethyl-4-oxo-3,4- 
dmydroquinazoline (250 mg, 1.43 mmol), potassium carbonate (396 mg, 2.87 mmol) 
and ethyl 2-phenoxy-3-[4-(2.bromoethoxy)phenyl]propanoate (677 mg, 1.72 mmol) by 
a similar procedure to that described in Example 27. 

mp: 142-144°C. 

'H NMR (CDC1 3 ): 5 8.20 (d, J 8.30 Hz, 1 H), 7.60 (t, J = 5.44 Hz, 2H), 7.45 (t, J 
= 6.73 Hz, 1H), 7.28 - 7.12 (m, 4H), 6.90 (t, J = 625 Hz, 1H), 6.81 - 6.71 (m, 4H), 
4.70 (m, 1H), 4.52 (t, J = 5.64 Hz, 2H), 4.26 (t, J = 5. 1 9 Hz, 2H), 4, 14 (q, J = 7.09 Hz, 
2H), 3.18 - 3.00 (m, 4H), 1.42 ft- J = 7.36 Hz, 3H), 1.17 (t, J = 7.08 Hz, 3H). 

Example 44 

(±)-2-Phenoxy-3-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 
quinazohnyl]ethoxy]phenyl]propanoic acid 

O 

OH 

The title compound (80 mg, 0.17 mmol) was obtained from (±)-ethyl 2- 
phenoxy-3-[4-[2-[2-e%l-4-oxo-3,4-dmydro-3-quinazolmyI]em 
(150 mg, 0.308 mmol) obtained in Example 43 and sodium carbonate (163 mg, 1.54 
mmol) by a similar procedure to that described in Example 2. 

mp: 174-176°C. 
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' HNMR : "« 8.13 (d, ;1 9 7".89 Hz, IH), 7.78 (t, J = ,93 Hz, 1H) 

7.62 (d, J = 8.21 Hz, IH), 7.51 (t, J = 7.42 Hz, 1H), 7.36 - 7.20 (ra, 4H), 6 99 %q 

(m,4H), 1.32 (t,J = 7.10 Hz, 3H). 

Example 45 

( ± )-EthyI2.phenoxy.3-[4-[2-[2-n,e t hy!-4-oxo.3,4-dihydro-3- 
quinazolinyljethoxyjphenyl] propanoatc 




V 



6 



o 

ft 




10 . 
pnenyI]propanoate (2250 mg, 5.72 mmol) and potassium carbonate (1 32 g 9 55 
mmol) as a base by a similar procedure to that described in Example27 
mp:98-00°C. 

■5 7 35W ^^'"ft'-^W " 8 -, 58(l ,2H,.7.43(U = 

6.64 Hz. 2H). 2.08 (S.3H), 1.69 (U- 7.08 Hx,3H). "• I4 «".'- 

Examp le 4/; 

phenyljpropanoic acid 



6 




o 

"OH 



25 



similar procedure to that described in Example 2. 
mp: 206-2 10°C. 



10 



15 



20 




25 
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'H NMR (CDCI3): 5 8.22 (d, J = 7.89 Hz, 1H), 7.72 (t, J = 6.89 Hz, 1H), 7.60 
(d, J = 7.89 Hz, 1H), 7.43 (t, J = 7.36 Hz, 1H), 7.27 - 7.1 1 (m, 4H), 6.94 - 6.71 (m, 
5H), 4.67 (t, J = 6.29 Hz, 1H), 4.51 (t, J = 4.9 Hz, 2H), 4.30 (t, J = 4.93 Hz, 2H), 3.17 
(d,J = 5.82Hz,2H),2.80(s,3H). 

Example 47 

(±)-Ethyl2-ethoxy.3-[4-[2.[2.ethyl.4.methyl-6.oxo-l.pyrimidinyI]ethoxy] 

phenyljpropanoate 

O 

6 

The title compound (430 mg, 59%) was obtained as a liquid from (±)-2-ethyl- 
4-methyl-6-pyrimidone (250 mg, 1.81 mmol) and ethyl 2-ethoxy-3-[4-(2-bromo- 
ethoxy)phenyl]propanoate (750 mg, 2.17 mmol) (disclosed in U.S. Patent Application 
Serial No. 09/012,585), sodium hydride (44 mg, 1.9 mmol, 95 %) as a base, by a 
similar procedure to that described in Example 27. 

'HNMR(CDCI 3 ): 6 7.16(d, J = 8.62 Hz, 2H), 6.86(d, J= 8.62Hz,2H), 
6.43 (s, 1H), 4.70 (t, J = 4.77 Hz, 2H), 4.28 (t, J = 4.77 Hz, 2H), 4.17 (q, J = 7.11 Hz, 
2H), 3.96 (t, J = 6.55 Hz, 1H), 3.70 - 3.50 (m, 1H), 3.42 - 3.22 (m, 1H), 2,95 (d, J = 
6.55 Hz, 2H), 2.83 (q, J = 7.60 Hz, 2H), 2.40 (s, 3H), 1.32 (t, J = 7.60 Hz, 3H), 1 .23 (t, 
J - 7. 1 1 Hz, 3H), 1.63 (q, J = 6.90 Hz, 3H). 

Example 48 

(±>2-Ethoxy-3-[4-[2-[2-ethyl^methyl^oxo-l. P yrimidinyIJethoxy]phenylJ 

propanoic acid 

o 

The title compound (100 mg, 50%) was obtained from (±)-ethyl 2-ethoxy-3-[4- 
[2-[2-emyl-4-memyl-6-oxo-l.pyrimidinyl]ethoxy]phenyl]propanoate (215 mg, 0.53 
mmol) obtained in Example 47 and sodium carbonate (265 mg, 2.5 mmol) by a similar 
procedure to that described in Example 2. 
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-Si- 
mp: 100-103°C. 

'HNMRCCDCI* J ,. I9(d , 3 - 8.62 Hz, 2H). 6.88 (d. J - 8.62 2H) 
«5(s, IHX4.73 (U-4.79Hz,2H),4.30(U = 479Hz,2H),4.06(dd, J = 728 
««H 2 , 1 H),3.70 . 3.40( m ,2H).3.n ( dd,;- l 4. 16 ,4.56Hz,lH).2.97(dd ' 
,416 .d 7.28 Hz, ,„>, 2,5 (,, 3 . 7 , 8 H, 2H,, 2.42 ( S , 3H>, ,.33 ft 3 - 7.58 Hz, 
3H), 1.20 (t, J = 7.01 Hz, 3 H). 

Example 4Q 
phenyljpropanoate 

O 




0 



The title compound (420 mg, 87.5o/ 0 ) was obtained as a liquid from ( ± )-ethyl 2- 
ethoxy.3-(4-hydroxyphenyI)p ropan oate (220 mg, 0.92 mmol) (disclosed in U.S Patent 
Application Serial No. 09/012,585), 2-chloromethyl-3-phenyl-4^xo-3 4- 

mmol) as a base by a similar procedure to that described in Example 1 

, H>^(CDCl3) 5 8.30(d ) J = 7.89Hz,lH),7.79(d,J = 7.83H 2 ,lH) 741 

H), 4.74 (s, 2H), 4,2 J = 7.08 2H), 3.93 ft J - 6.53 1H), 3.50 - 3.68 (m ' 
1H), 3.22 - 3.40 (m, 1H), 2.90 (d, J = 6.65 Hz, 2H), 1.10 - 1.29 (m, 6H) 
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20 



Examp le 5fl 

(±)-2-Ethoxy-3-[4-[[3-phenyl-4.oxo-3,4-dihydro-2- q uina Z oIinyI]methoxy]phenyl] 

propanoic acid 

O 




5 O 

The title compound (120 mg, 58%) was obtained from (±)-ethyl 2-ethoxy-3-[4- 
rr3-phenyMH,xo-3,4-dmy^^^ (22Q ^ 

0.466 mmol) obtained in Example 49 and sodium carbonate (247 mg, 2.33 mmol) by a 
similar procedure to that described in Example 2. 
10. mp:173°C. 

'H NMR (DMSO-dfi) : 5 8.47 (d, J = 8.21 Hz, IH), 7.87 (d, J = 7.47 Hz, 1H), 
7.76 (d, J = 8.39 Hz, 2H), 7.59 (t, J = 7.68 Hz, IH), 7.41 (t, J = 7.82 Hz, IH), 7.34 
7.1 1 (m, 5H), 6.98 (d, J = 8.39 Hz, 2H), 4.69 (s, 2H), 3.94 (dd, J = 5. 12 and 7^42 Hz 
IH), 3.58 - 3.40 (m, IH), 3.39 - 3.20 (m, IH), 2.98 - 2.76 (m, 2H), 1.03 (t, J = 7 01 Hz, 
15 3H). 

Example 51 

(±)-Ethyl i-ethoxy-S-H-IP-methyM-oxo-S^ihydro^^-dimethoxy^- 
quinazolmyljmethoxy]phenyl]propanoate 



H3CO yyVa 

h 3 co^yN. CH3 




o 



The title compound (420 mg, 79.9%) was obtained as a liquid from (±)-ethyl 2- 
ethoxy-3-(4-hydroxyphenyl)pro P anoate (292 mg, 1.23 mmol) (disclosed in U.S. Patent 
Application Serial No. 09/012,585), 2-chlo ro methyl-3-methyl-4^xo-3,4-dihydro-6 7- 
dimethoxy quinazoline (300 mg, 1.12 mmol) and potassium carbonate (464 mg, 3.36 
mmol) as a base by a similar procedure to that described in Example 1. 



5 
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l H NMR (CDCI 3 ) : 6 7 60 fs im 7 Vo ^ T « ' 
« J - m Hz, 2H),5, (s 2H , 7 8 M * 2H) ' 7 " * «6 

2H), U, . ,.„ «fc 6H) . ( ' HX " 3 <m ' IH) ' 2 95 « ^ - «♦ * 

Examp le §2 

qUina20,in ^ mct W]phe„ y I Jpropanoicacid 



O 




•» 4.25 ^oQ by a procedure „ ^ <«> 
mp:187°C. P 

Examp le §3 
quinazolinyljmethoxyjphenyljpropanoate 



OEt 
^C0 2 Et 



a ,■ . „ dlc (//o mg, 1.16 mol) (described in U.S Patent 

Application Serial No 09/012 SR<rt •> ui 

No. 09/012,585), 2-chloromethyl-3-(4. m ethyl P h e nyl>4-oxo-3,4- 
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dihydroquinazoline (300 mg, 1 .05 mmol) and potassium carbonate (435 mg, 3.16 
mmol) as a base by a similar procedure to that described in Example 1 . 
mp: 81°C. 

'H NMR (CDCI3): 5 8.30 (d, J = 7.89 Hz, IH), 7.79 (d, J = 3.73 Hz, 1H), 7.52 
(t, J = 6.09 Hz, 1H), 7.32 - 7.1 8 (m, 5H), 7.09 (d, J = 8.3 Hz, 2H), 6.72 (d, J = 8.30 Hz, 
2H), 4.75 (s, 2H), 4.13(q, J = 7.09 Hz, 2H), 3.93 (t, J = 9.94 Hz, IH), 3.69 - 3.50 (m, 
1H), 3.40 - 3.24 (m, 1H), 2.91 (d, J = 6.41 Hz, 2H), 2.40 (s, 3H), 1.25 - 1.10 (m, 6H). 

Example 54 

(±)-2-Ethoxy-3-[4-[[3-(4-methylphenyl)-4-oxo-3,4-dihydro-2-quinazoIinyI] 
methoxy]phenyl]propanoic acid 




The title compound (85 mg, 69%) was obtained from (±)-ethyl 2-ethoxy-3-[4- 
[[3^4-memylphenyl)^xo-3,4-dmydro^ 

(130 mg, 0.267 mmol) obtained in Example 53 and sodium carbonate (142 mg, 1.33 
mmol) by a similar procedure to that described in Example 2. 
mp: 178°C. 

'H NMR (CDCI3): 5 8.30 (d, J = 7.89 Hz, 1H), 7.79 (d, J = 3.5 Hz, IH), 7.54 (t, 
J = 5.97 Hz, IH), 7.47 - 6.90 (m, 7H), 6.72 (d, J = 8.62 Hz, 2H), 4.74 (s, 2H), 4.01 (dd, 
J = 4.26 and 7.16 Hz, IH), 3.64 - 3.30 (m, 2H), 3.09 - 2.88 (m, 2H), 2.39 (s, 3H), 1.12 
(t,J = 5.65Hz,3H). 

Example 55 

(±)-EthyI2-ethoxy-3-[4-[[3-(4-methoxyphenyI)-4-oxo-3,4-dihydro-2- 
quinazoIinyl]methoxy] phenyl]propanoate 

O ^v- OCH 3 
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The tide con,p„„ nd (350 mg , ^ ^ _ 

Hz, ^ 6 . 72 ft , . , 62 ^ ™* * " «* * 2H), 7.0, ft , . 

methoxyjphenyljpropanoic acid 

O (^s^V-OC^ 

nip: 171°C. 

Examp le 57 
methoxyjphenylj propanoatc 
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O 




Nv^Ph 



O 

The title compound (450 mg, 75%) was obtained as a liquid from (±)-ethyl 2- 
ethoxy-3-(4-hydroxyphenyl)propanoate (322 mg, 1.35 mmol) (disclosed in U.S. Patent 
Application Serial No. 09/012,585), 2-chloromethyl-3-benzyM-oxo-3,4-dihydro- 
quinazoline (350 mg, 1.23 mmol) and potassium carbonate (509 mg, 3.69 mmol) as a 
base by a similar procedure to that described in Example 1. 

'HNMR (CDC1 3 ) : 8 8.35 (d, J = 7.89 Hz, 1H), 7.85 - 7.70 (m, 2H), 7.54 (t, J = 
6.36 Hz, 1H), 7.36 - 7.10 (m, 7H), 6.87 (d, J = S.63 Hz, 2H), 5.59 (s, 2H), 5.00 (s, 2H), 
4.15 (q, J = 7.08 Hz, 2H), 3.96 (t, J = 6.57 Hz, 1H), 3.69 - 3.50 (m, 1H), 3.41 - 3.25 
(m, 1H), 2.94 (d, J = 6.32 Hz, 2H), 1.29 - 1.1 1 (m, 6H). 

Example 58 

(i)-2-Ethoxy-3-[4-[[3-benzyI-4-oxo-3,4-dihydro-2-quinazounyI]methoxy] 

phenyljpropanoic acid 

O 

O 

The title compound (280 mg, 80%) was obtained from (±)-ethyl 2-ethoxy-3-[4- 
[[3-benzyM^xo-3,4^hydro-2-quinazolinyl]methoxy]phenyl]propanoate (370 mg, 
0.76 mmol) obtained in Example 57 and sodium carbonate (403 mg, 3.8 mmol) by a 
similar procedure to that described in Example 2. 

mp: 160°C. 

"HNMR (CDCI3): 5 8.35 (d, J = 8.31 Hz, 1H), 7.81 - 7.70 (m, 2H), 7.54 (t, J = 
6.43 Hz, 1H), 7.38 - 7.10 (m, 7H), 6.88 (d, J = 8.53 Hz, 2H), 5.59 (s, 2H), 5.01 (s, 2H), 
4.05 (dd, J = 4.15 and 7.21 Hz, 1H), 3.66 - 3.39 (m, 2H), 3.09 (dd, J = 4.15 and 14.21 
Hz, 1H), 2.94 (dd, J = 721 and 14.21 Hz, 1H), 1.17 (t, J = 7.05 Hz, 3H) 
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Si2nmle59 

0 _/ CI 




N XXr 

Exampte 1 . * ™ Uar pT0xdm "> *« dscribed in 



Id i 



HNMR(CDC W :S 8 .3 I(diJ = 78s ^ 

«^« ft I-2;i7»■^ f ,h *r fc^,,l4,,fc, ■ 



15 



Example 6n 



methoxyjphenyljpropanokacid 



XX? 



OEt 
*C0 2 H 



TYin- 1 C70n ^ 



mp: 157°C. 
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I HNMR(CDCl 3 ):o8.52(d,J = 8.31Hz ) lH),8.30(bs, 1H), 7.90-7.79(m, 
1H), 7.62 - 6.92 (m, 8H), 6.35 (d, J = 8.3 Hz, 1H), 4.59 (s, 2H), 4.03 (dd, J = 4.47 and 
7.05 Hz, 1H), 3.62- 3.31 (m,2H), 3.12-2.82 (m, 2H), 1 . 1 8 (t, J = 3.41 Hz, 3H). 

Example 61 

(±)-Ethyl2-cthoxy-3-[4-[[3-(3-chloro-4-fluorophenyl)-4-oxo-3,4-dihydro-2- 
quinazolinyl] methoxylphenyljpropanoate 




The title compound (250 mg, 57%) was obtained as a liquid from (±)-ethyl 2- 
ethoxy-3-(4-hydroxyphenyl)propanoate (2 1 8 mg, 0.919 mmol) (disclosed in U.S.. 
Patent Application Serial No. 09/012,585, 2-chloromethyI-3-(3-chloro-4-fluoro- 
phenyl)-4-oxo-3,4-dmydroquinazoline (270 mg, 0.835 mmol) and potassium carbonate 
(380 mg, 2.5 mmol) as a base by a similar procedure to that described in Example 1 . 

'H NMR (CDCfe): 6 8.29 (d, J = 7.98 Hz, IH), 7.77 - 7.83 (ra, 2H), 7.50 - 7.60 
(m, 1H), 7.44 (d, J = 5.31 Hz, 1H), 7.23 (d, J = 6.32 Hz, 2H), 7.1 1 (d, J = 8.62 Hz, 
2H), 6.71 (a, J = 8.49 Hz, 2H), 4.80 (s, 2H), 4.12 (q, J = 4.75 Hz, 2H), 3.93 (t, J = 6.60 
Hz, 1H), 3.50 - 3.68 (m, 1H), 3.24 - 3.41 (m, 1H), 2.91 (d, J = 6.64 Hz, 2H), 1.10 - 
1.28 (m,6H). 

Example 62 

(±)-2-Ethoxy-3-[4-[[3-(3-chIoro-4-fluorophenyI)-4-oxo-3,4-dihydro-2- 
quinazolinyljmethoxyjphenyljpropanoic acid 




The title compound (85 mg, 50%) was obtained from (±>ethyl 2-ethoxy-3-[4- 
[[3-(3-cUoro^fluorophenyI)-4-oxo-3,4-dmydro-2-quinazolinyl]methoxy] phenyl] 
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propanoate (180 xng, 0.343 mmol) obtained in ExamnU a 
mp:175°C. P 



70 



3 (4, - 7 - 89H ^^ 7 - 80 -'0nm,5H,,6.9 8 (d J. 8 3 9H V, H ^1 X 
(4U-4.6. and 7.43 Hz, 1H) 370-352r„, mi , ^ ( * ^ 196 

(".23). 1.15 ft J = o,7h, £ ( ' ,H) ' 3 ' 4 ' • 3 M " « 

Examp le gg 
' Phenyljpropanoate 




15 



0 



O 

OEt 



To a stirred solution of C±)-EthyI2-ethoxy-3-r4-r2 NO a • u 
aminoethoxyjphenylj propanoate ( 1 5 . 3 75 J , " ^ 2 - N - (2 - aaUnob ^0 

■nmoI)a<a, 30°C and stirred 2h Waterw.^., J . & 

•^compoundr,.,,^. ""^^"^-^"o afford 
'H NMR (CDCM: 5 8.64 fd J =. a « u , ™ . 

^(U-«7Hz.IH),3. 88 -3. 8 0 (Dl , 2ic 70 332 T? m f 8fe4H> ' 
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Example 64 

( ± )-EthyI 2-ethoxy-3-[ 4 - r2 - [ N-(2 -trifluoroacetamido) benzoyljaminoethoxy) 

phenyljpropanoate 




0 



The title compound (456 mg, 92%) was obtained from ( ± >EthyI ^ethoxy-S-^p. 
N^-annnobe^oy^aminoethoxylphenyl] propanoate (400mg, 1.0 mmol) obtained in 
preparation 6 and trifluoroacetic anhydride (314 mg, 1.5 mmol) by a similar procedure, 
described in Example 63. 

mp: 70-72°C. 

'H NMR (CDC1 3 ): 5 12.72 (bs, D 2 0 exchangeable, 1H), 8.60 (d, J = 8 30 Hz, 
0.5H), 7.68-7.42 (m, 2H), 7.30-7.12 (m, 0.5H), 7.00-6.80 (m, 1H), 7 16 (d J = 
8.40 Hz, 2H), 6.83 (d, J = 8.40 Hz, 2H), 4.25 - 4.02 (m, 4H), 3.96 (t, J = 6.55 Hz, 1H) 
3-86 (q, J = 5.10 Hz, 2H), 3.70 - 3.42 (m, 1H), 3.42 - 3.20 (m, 1H), 2.95 (d, J = 6 55 ' 
Hz, 2H), 1.28- 1.02 (m,6H). 

The compounds of the present invention lowered random blood sugar level 
triglyceride, total cholesterol, LDL, VLDL and increased HDL. This was demonstrated 
by in vitro as well as in vivo animal experiments. 

Demonstration of Efficacy of Compounds 
A) In vitro 

a) Determinati on of hPPAP™ activity , 
Ligand binding domain of hPPARce was fused to DNA binding domain of 
Yeast transcription factor GAL4 in eucaryotic expression vector. Using superfect 
(Qiagen, Germany) as transfecting reagent HEK-293 cells were transfected with this 
plasmid and a reporter plasmid harboring the luciferase gene driven by a GAL4 
specific promoter. Compound was added at different concentrations after 42 hrs of 
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^action md incubated ov ^ ghi Luc - e ^ ^ a 

bmding/activation canacitv nf PPa d~ , "'"pound 

(Packard U SA , in T 7 "** ^ » 

b) BaaaiBaflai, at tSEABuatem 

Ligand binding domain ofhP PA Ry llras feed to DNAbmdin.H ■ , 
Yeast transoription factor GAL4 in one™,- 8 mal " ° f 

specific p,o moter . Compound „ ^ M ° " 3 °*" 

di>aaaeaat 1 MM concentration after 48 hr* of 

binding/activation capacity of PPARvi „„ c 
y wiy or i^ARyl was measured using PackarH r ,„>r + i • 

JbxamnleMo I r , . ' UOA * 



Example 27 



iixample 20 



50 uM 



50jaM 



PPARa 



Concentration 



1 MM 



1 MM 



PPARy 



19 



Liver microsome bound reductase «». 77 ~ ^ 

ratsatmid-darkcycle Soec* H ^ 2% cho,es ^-e fed 

—-al enzyme. Total reaction mixture volume waskentasl p 

started by addition of HMG CoA Reaction JT t,0n ^ 

reaction mixture was incubated at 17 °r f„, w • 
and decrease in absorbance at 340 nm ~ ., > „ 30 
suh^t. , ° 0rded - Reaction ™«ture without 

compo^da inhibit fit. Hm 0 CoA ^ ^ '«» ■ * « 
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B) In vivn 

a) Efficacy in genetic mnrii»l<; 
5 Mutation in colonies of laboratory animals and different sensitivities to dietary 

regimens have made the development of animal models with non-insulin dependent 
diabetes and hyperlipidemia associated with obesity and insulin resistance possible. 
Genetic models such as db/db and ob/ob (Diabetes, (1982) 31(1) : 1- 6) mice and 
zucker fa/fa rats have been developed by the various laboratories for understanding the 
D pathophysiology of disease and testing the efficacy of new antidiabetic compounds 
(Diabetes, (1983) 32: 830-838 ; Aimu. Rep. Sankyo Res. Lab. (1994). 46 : 1-57). 
The homozygous animals, C57 BL/KsJ-db/db mice developed by Jackson Laboratory, 
US, are obese, hyperglycemic, hyperinsulineraic and insulin resistant (J. Clin. Invest, 
(1 990) 85 : 962-967), whereas heterozygous are lean and normoglycemic. In db/db 
model, mouse progressively develops insulinopenia with age, a feature commonly 
observed in late stages of human type II diabetes when blood sugar levels are 
insufficiently controlled. The state of pancreas and its course vary according to the 
models. Since this model resembles that of type II diabetes mellitus, the compounds 
of the present invention were tested for blood sugar and triglycerides lowering 
activities. 

Male C57BUKsJ-db/db mice of 8 to 14 weeks age, having body weight range 
of 35 to 60 grams, bred at Dr. Reddy's Research Foundation (DRF) animal house, 
were used in the experiment. The mice were provided with standard feed (National 
Institute of Nutrition (NIN), Hyderabad, India) and acidified water, ad libitum. The 
animals having more than 350 mg / dl blood sugar were used for testing. The number 
of animals in each group was 4. 

Test compounds were suspended on 0.25 % carboxymethyl cellulose and 
administered to test group at a dose of 0.001 mg to 30 mg / kg through oral gavage 
daily for 6 days. The control group received vehicle (dose 1 0 ml / kg). On 6th day the 
blood samples were collected one hour after administration of test compounds / 
vehicle for assessing the biological activity. 

The random blood sugar and triglyceride levels were measured by collecting 
blood (100 ui) through orbital sinus, using heparinised capillary in tubes containing 
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EDTA which was centrifuged to obtain plasma. TheplastuaalucoseaoH, , ■ 
^-^^^^^ 
oxidase/peroxidase enzyme TDr Redrfv-c t i, rv Sterol -3 -P0 4 

Indi^etHods^pecZy Diagnostic Division Kits, Hyderabad, 

The blood sugar and triglycerides lowering activities n f fh ♦ 
calculated according to the formula. 6 C ° mp ° Und Was 

No adverse effects were observed for anv nfth. 
invention in the above test «** ^pounds of 

Reduction i 

Glucose Levels I Lowering , 
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The ob/ob mice were obtained at 5 weeks of * D 
and were used at 8 weeks of age Zucker mh ° It8ard ' D ™ * 

standard laboratory chow (NIN Hvdp u l r *** g ™ n 

Ha last compounds were administered atul«in „ u 
The contro] animajs received the vehicle fO k m 8^tS^day dose for 9 days, 

ml/kg) rhrough oraI gavage . ** ** * <**>-**m*m. dose ,0 

The blood samples were collected in fed state 1 !,„„, » s 
tough heparinised cnpfflary in EDTA H ^t,ro • 0rb " a, S ™ S 

tamlin estirnauons. Measurement of , * ""^ Ch ° ,K,erol «' 

CUT. Reddy , Laboratory, Diagnostic Division kits, 
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Hyderabad, India). The plasma free fatty acid was measured using a commercial kit 
form Boehringer Mannheim, Germany. The plasma insulin was measured using a RIA 
kit (BARC, India). The reduction of various parameters examined are calculated 
according to the formula. 

In ob/ob mice oral glucose tolerance test was performed after 9 days treatment 
Mice were fasted for 5 hrs and challenged with 3 gm/kg of glucose orally. The blood 
samples were collected at 0, 15, 30, 60 and 120 min for estimation of plasma glucose 
levels. 

The experimental results from the db/db mice, ob/ob mice, Zucker fa/fa rats 
suggest that the novel compounds of the present invention also possess therapeutic 
utility as a prophylactic or regular treatment for diabetes, obesity, cardiovascular 
disorders such as hypertension, hyperlipidaemia and other diseases; as it is known 
from the literature that such diseases are interrelated to each other. 

Blood glucose level and triglycerides are also lowered at doses greater than 10 
mg/kg. Normally, the quantum of reduction is dose dependent and plateaus at certain 
dose. 

b > Cholesterol lowering ^ity i n hvnerehnlMtAml^.v gat 
models 

Male Sprague Dawley rats (NIN stock) were bred in DRF animal house. 
Animals were maintained under 1 2 hour light and dark cycle at 25 ± 1 °C. Rats of 1 80 - 
200 gram body weight range were used for the experiment Animals were made 
hypercholesterolemic by feeding 2% cholesterol and 1% sodium chelate mixed with 
standard laboratory chow [National Institute of Nutrition (NIN), Hyderabad, India] for 
6 days. Throughout the experimental period the animals were maintained on the same 
diet (Petit, D., Bonnefis, M. T., Rey, C and Infante, R. Effects of ciprofibrate on liver 
lipids and lipoprotein synthesis in normo- and hyperlipidemic rats. Atherosclerosis. 
1988. 74: 215-225). 

The test compounds were administered orally, at a dose 0.1 to 30 mg/kg/day 
for 3 days. Control group was treated with vehicle alone (0.25 % Carboxy- 
ethylcellulose; dose 10 ml/kg). 
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n 0 «,d 3 *T f d The Wood „ coIlecttd from ^ ™ 

anus ^ Heparin ^ in EDTA ^ tube , After ^ 
*» Sm p,e „ arreted for tota, chotettrol , HDL and tri g , y ceride e^Lj 

_ «. (D , Redd , Laboratoryi Diagnos(ic ^ ^ 

VLDL *ole*ero. were coated fa. fc to ob[ained fc ^ 

and ^ da. Tie redaction of vartona patera „ „ ^ 

according to the formula. 



Compound 
Example 6 


Dose 
mg/kg 


.triglyceride 


iotai Uiolesterol 


I HDLt 
(%) 


LDL(%)| 


VLDL(o/,)4. 


1 Example 15 


3 mg 


45 


Ti — 


NE 


71 


15 




10 nig 


18 j 


~20~ — | 


"4 


11 


U ■ 



' ■ iNXi - no errect 

c) ^^^^^ 

m Swiss alhino mic* and rs lfnn pirT 

and h ^ ™ ^ <SAM) " ^ ^ *■ W - *— *» NIN 
an hooaed » DRF ^ tome . ^ ^ ^ ^ JW 

light and dark cycle at 25 ± 1 »C Animal* , • 

genial and iconic acid on plasma Upoprotein levels in norma, aod ' 
ovperliprdemic mica. Atherosclerosis. 1988. 70: 107-1 14) 

oae or 6 da y , Con*,, mice were treaed ^ vehicb (0 , 5% 
^mlo^dosa , OmHcg,.!^ 

Guioa a p,g Sat0 Jto30mgA s /daydo S afor6dav s Co„^,,- , 

vehicle mw/r >. v, oro<la W. Control ammals were treated with 

vesicle (0.25/. Cartocymethylceftfee; dose 5 ml/kg) 
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The blood samples were collected in fed state 1 hour after drug administration 
on 0 and 6 day of treatment. The blood was collected from the retro-orbital sinus 
through heparinised capillary in EDTA containing tubes. After centrifugation, plasma 
sample was separated for triglyceride and total cholesterol (Wieland, O. Methods of 
i Enzymatic analysis. Bergermeyer, H. 0., Ed., 1963. 21 1 - 214; Trinder, P. Ann. Clin. 
Biochem. 1 969. 6 : 24 - 27). Measurement of plasma triglyceride, total cholesterol and 
HDL were done using commercial kits (Dr. Reddy's Diagnostic Division, Hyderabad, 
India). 



Compound 


Dose (mg/ kg) 


Triglyceride 


Example 42 


3mg 


59 


Example 35 


1 mg 


56 


Example 28 


^ 10 mg 


[ 70 


Example 40 


10 mg 


61 


Example 64 
ilae for calculation: 


lOmg 


57 



1. Percent reduction in Blood sugar / triglycerides / total cholesterol were 
calculated according to the formula : 



Percent reduction (%) = 



TT/OT 



TC/OC 



X 100 



formula : 



OC = Zero day control group value 
OT = Zero day treated group value 
TC = Test day control group value 
TT = Test day treated group value 
2. LDL and VLDL cholesterol levels were calculated according to the 



LDL cholesterol in mg/dl = [ Total cholesterol- HDL cholesterol - Triglyceride j mg/d] 



VLDL cholesterol in mg/dl=[Total cholesterol-HDL cholesterol-LDL cholesterol] 
mg/dl 
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CLAIMj 

I . A compound of formula (I) 
X 



CN R 4 
r(CH 2V 0-Ar4R%° 

CD 

its derivatives, its analogs, its tautomeric forms its ^ • 

5 phannaceutically acceptable salts and its h S ° merS> ltS its 

P salts, and its phannaceutically acceptable solvates 
wherem X represents O or S; the grouns Rl r2 an ^ 

' ^ P K > R ^ group R3 when nresent nn 

acylammo.monoalkylamino.dialkvlaminn » » • ■ yam ** ak & 

group, carbolic acid d e rtv« ivK , . sulfonic acid 

tused aromadc or heterocyclic group; R 4 represents 
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hydrogen atom, hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted 
aralkyl group or forms a bond together with the adjacent group R s ; R 5 represents 
hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl, unsubstituted or 
substituted aralkyl or R s forms a bond together with R 4 ; R 6 represents hydrogen, an 
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, 
alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylamino- 
carbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups, with a provision that 
R 6 does not represent hydrogen when R 7 represents hydrogen or lower alkyl group; R 7 
represents hydrogen or unsubstituted or substituted groups selected from alkyl, 
cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, or heteroaralkyl groups and Y 
represents oxygen or NR 8 , where R 8 represents hydrogen, alkyl, aryl, hydroxyalkyl, 
aralkyl, heterocyclyl, heteroaryl, or heteroaralkyl groups; or R 7 and R 8 together may 
form a 5 or 6 membered cyclic structure containing carbon atoms, which may 
optionally contain one or more heteroatoms selected from oxygen, sulfur or nitrogen. 

2. A compound of formula (I) according to claim 1, wherein the groups 
represented by R 1 , R 2 and the group R 3 when attached to carbon atom are substituted, 
the substituents are selected from halogen, hydroxy, or nitro or unsubstituted or 
substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, 
aralkoxyalkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, 
amino, acylamino, arylamino, aminoalkyl, aryloxy, aralkoxy, alkoxycarbonyl, 
alkylamino, alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its derivatives, 
or sulfonic acid or its derivatives . 

3 . A compound of formula (I) according to claim 1 or 2, wherein substituents on 
the group R 3 when attached to nitrogen are selected from halogen, hydroxy, acyl, 
acyloxy, or amino groups. 

4. A compound of formula (I) according to claim 1 , 2 or 3, wherein Ar represents 
unsubstituted or substituted divalent phenylene, naphthylene, pyridyl, quinolinyl, 
benzofuryl, dihydrobenzofuryl, benzopyranyl, indolyl, indolinyl, azaindolyl, 
azaindolinyl, pyrazolyl, benzothiazolyl, or benzoxazolyl. 

5. A compound of formula (I) according to claims 1 , 2, 3 or 4, wherein 
substituents on the group represented by R 6 are selected from halogen, hydroxy, or 
nitro or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy, 
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° A Pr ° CeSS f ° r «* P "*™™ of compound of formula (I) 
X 



0) 

R e O 



a^oxyoarbooy^o, « CMidoritsdaivatives _ orsuifoi . c ^ or ■ 

mm select fiom ^ SS^T" f ° r ~ ,ed ° r 

monoaKy,,™ duw^T • hydro ^™-.«ylan 1 ™, 
aocyammo, ojalkylammo, anufcyu,^ ^ 

Oiolkoxy.hotoro^loxy.hetem^o™^^,. , , y '-°V°xy, 

. , """"xycarbooyl, aiy oxycarbonvl 

aralkoxyoarbonyLalkoxyaJkyTajyloxvalWl „, 
ETOop, oartoxyoo acid Z^Z^ ^ ^ 

^ao.odoy.CH^^^^T"^^ 8 ^ 

ging irom 1 - 4; Ar represents an unsubstituted 
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or substituted divalent single or fused aromatic or heterocyclic group- R 4 and R s 
together represent a bond; R< represents hydrogen, or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, aikoxyalkyl, alkoxycarbonyl 
aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, hetero- 
i aryl, or heteroaralkyl groups, with a provision that R 6 does not represent hydrogen 
when R 7 represents hydrogen or lower alkyl group; R 7 repesents hydrogen or 
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl 
heterocyclyl, heteroaryl, or heteroaralkyl groups and Y represents oxygen atom'which 
comprises: 

a) reacting a compound of formula (Ilia) 
X 

N 

^.^~ (CH2)n '°" Ar ~ CHO (Hla) 
N R 3 

where all symbols are as defined above with a compound of formula (IHb) 




o 
II 



(rH-p-ch-ccoor 7 ) (nib) 

OR 6 

where R 6 , R 7 are as defined above excluding hydrogen and R 9 represents (C,-C 6 )alkyl, 
15 to yield compound of formula (I) defined above; 

b) reacting the compound of formula (Ilia) 

p2 A M ^r; (CH 2>" 0 - Ar -CHO (Dla) 

where all symbols are as defined earlier with Wittig reagents; 
c) reacting a compound of formula (IIIc) 



20 




(HIc) 

where all symbols are as defined above with a compound of formula (IHd) 
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L VCH 2 ) n -o-Ar%P 



where R«. R 5 together represent a bond, and all other svmbo, 

L ' is a leaving group to produce a confound of f " " ^ ^ « od 

d) reacting a compound of formula (Hie) 



X 




(IHe) 

where all symbols are as defined above wfti, 

™ above with a compound of formula (IDf) 

where R 4 , R 5 together 

^PHCH 3 ),o. i sa n ach 5 d toOTbo „ alora mdefl ^ abOVe ' Where 
e) reacting a compound of formula (Hla) 

R 2 ^NV CH2) "'°' Ar * CHO W) 
where all other symbols are as defined • L 

defined above w,th a compound of fonnula (III g ) 

r6( /"or 7 to 

where R s is hydrogen and all other symbols are as define u 

of fonnulad) as defined above after dehy^ ° ^ 3 C ~ 
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f) reacting a compound of formula (Illh) 




N 

^-(CH 2 ) n l' (iii h) 

N R 3 

where all symbols are as defined earlier and L 1 represents a leaving group, with 
compound of formula (Hli) 



R 4 

HO-Ar 



n6 / OR 
R s O 



(mo 



where R 4 and R 5 together represent a bond and all other symbols are as defined above 
to produce a compound of the formula (I) defined above; 
g) reacting a compound of formula (Hlj) 

•X 

N 

^-(CH 2 ) n OH (mj) 




R 2 " "NT r3 

where all symbols are as defined above with a compound of general formula (Uli) 



R 4 



HO-Ar 



R 5 P (im) 



r^ or7 

where R 4 and R 5 together represent a bond and all other symbols are as defined above 
to produce a compound of formula (I) defined above; 

h) reacting a compound of formula (Illk) 
X 




2^ ^~( CH 2)nO-Ar-CH 2 -pPh 3 Bf (nik) 
' N R 3 
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where all symbols are as define ' 

as defined above wtth a compound of formula aill) 

V or7 

WhereR6 = R7Md -- d ^aboveexc^n g hyd, OR en^ 

the formula (I); g nydro S en to Produce a compound of 



0 cycling a compound of formula (Him) 



X 




1! 

(Dim) 



R 2 " ^NH 



Y r3 r6 <^~w 



O 



where R 4 and R 5 together represent a bond, R 7 is as defined ah 

and all other symbols are as defined above to 7 ^ 

stable solvates. ^^^"dtsorphara^eMically 
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where X represents 0 or S; the groups Rl, R2. and the group R3 when present on 
carbon atom, may be same or different and represent hydrogen, halogen, hydroxy, 
nitro, cyano, formyl or unsubstituted or substituted groups selected from alkyl, cyclo 
alkyl, alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, 
! heteroaralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, 
acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, 
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, 
aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, 
aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its 
derivatives; or Rl, R2 along with the adjacent atoms to which they are attached may 
also form a 5-6 membered substituted or unsubstituted cyclic structure containing 
carbon atoms with one or more double bonds, which may optionally contain one or 
more heteroatoms selected from oxygen, nitrogen and sulfur; R 3 when attached to 
nitrogen atom represents hydrogen, hydroxy, formyl or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, hetero- 
cyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, 
monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, aryloxy, 
aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxy- 
carbonyl, alkoxyalkyl, aryloxyalkyi, aralkoxyalkyl, alkylthio, thioalkyl groups, 
carboxylic acid derivatives, or sulfonic acid derivatives; the linking group represented 
by -(CH2) n -0- may be attached either through nitrogen atom or through carbon atom 
where n is an integer ranging from 1-4; Ar represents an unsubstituted or substituted 
divalent single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom, 
hydroxy, alkoxy, halogen, lower alkyl, unsubstituted or substituted aralkyl group; R 5 
represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl, unsubstituted 
or substituted aralkyl group; R 6 represents hydrogen, or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, 
aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, hetero- 
aryl, or heteroaralkyl groups, with a provision that R 6 does not represent hydrogen 
when R 7 represents hydrogen or lower alkyl group; R 7 represents hydrogen or 
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, 



WO 99/08501 

PCT/US98/22568 

heterocyclyl, heteroaryl, or heteroaralicyl.g^ and y r 

comprises: * P ^ Y represen£s 0 Wn atom, which 

a) reducing a compound of formula (IVa) 

5 where ^ symbols are as defined earlier th, 

co^ offcm , aS)whereR c R ":zr offoimu,a(iva, ~ a 

formula (I) where R 4 and R 5 earh * * compound of the 

defmedabove; ™ ^ *» - * ^bols are as 

b) reacting a compound of formula (TVb) 
X 

where all symbols are as defined above R 7 is a <s for 

R 6 -OH (IVc) 
where R represents unsubstituted or suh^ a 

c) reacting axompound of formula (Hlh) 



X 

R 



'yK N 

r^^ C ^~ v am. 
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5 O 



R 6 0 

where all symbols are as defined earlier to produce a compound of the formula (I) 
defined above; 

d) reacting a compound of formula (Illj) 
X 




' ^HcH 2 ) n — oh (inj) 
n'r 3 

where all symbols are as defined above with a compound of formula (Iffi 

R 4 



) 



*2C 

R 6 0 



HO-/ „ 

(HE) 



where all symbols are as defined earlier to produce a compound of the formula (I) 
defined above; 

e) reacting a compound of formula (TVd) 
X 




R 4 



r2 A Jf^^tl 7 OVd) 
R N R 3 / ^OR 7 

HO 

which represents a compound of formula (I) where R 6 represents hydrogen atom and 
all other symbols are as defined above with a compound of formula (TVe) 

R 6 -L 3 ( ive) 
where R 6 represents unsubstituted or substituted groups selected from alkyl, 
cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylamino- 
carbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups 
. and L 3 is a leaving group to produce a compound of formula (I) defined above; 
f) reacting a compound of the formula (Ilia) 
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X 



R 1 



fi N 

R 2A N^3 (CH2,n '°" Ar - CHO dlla) 



whe reai i symbolsareasdefined above ^a^^^^ 

R 5 O 

R 6 V^OR 7 (Hlg) 
where R J is hydrogen and all other symbols are *, **r i « 

^^-^ 

g) reacting a compound of formula (IHc) 
X 

L'-fCH^O-Ar-l f 9 (mi) 




R«0' "° R7 



IT L „" ^ *"* "* ^ ^ "«-d above ,„ produM . 

attached to nitrogen atom; 2; " 15 

h) "acting a compound of formula (me) 
X 




(Hie) 

NH 2 

where all symbols are as defined aWe w«a 

eiineo above with a compound of formula (Illf) 
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J(CH 2)n -0-Ar% 

R 6 cT ° R 

where all symbols are as defined above, and L 2 is a leaving group to produce a 
compound of formula (I) defined above, where the linker group -(CH 2 )„-0- is attached 
to carbon atom; 

i) converting a compound of formula (IVf) 

R2 A N *n cH2ko ~ ArJ £< <w> 

R N R , / CN 

R 6 0 

where all symbols are as defined above to a compound of formula (I) denned above; 
j) reacting a compound of formula (I Vg) 

N 2 

where R 7 is as defined above excluding hydrogen and all other symbols are as defined 
above with a compound of formula (TVc) 

R 6 -OH (IVc) 
where R 6 represents unsubstituted or substituted groups selected from alkyl, cyclo- 
alkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylamino. 
carbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups to 
produce a compound of formula (I); 



k) cyclising a compound of formula (TUm) 
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O 

where R 7 is as defined above exclude h ^ 

acceptable solvates. Really acceptable salts or pharmaceutical^ 

nl 8 - A P roce ssforthepreDarat;nn^ 

preparation of compound of formula (I) 
X 



«*«X regents 0 or S; thcgtmmsRl .2. , , 

atom, may be same or different and representhvrf^ ^ r ° U ^ w ^ en present on carbon 

.<*>M. keteroaryloxy, hetemandw 1', , ^ W 

-onoaMamino, dialkyUmino, l^Z^*" 9 ** ^ 

^■^bony, amKoxycarbony,, aikoxya^TT^- 

«-W ^onyismmo, aryC^ ara,k0Xya,ky, ' 
^^-doritsdenvadvesorsZ ~ ylam,n °' ^-^.o, 

a»ms towu :i^rr; rittderivafivK:orRU2 ^ 

Abated or unsobsdmted cyclic JT " *°° * « — *— 

^icbonds.wbicbmayopnUytnlr^^^^^-ormore 
otysan, nidogen and sclftn R> wh „ ,„ heto>i «°™ "eleaed fion, 

hy ^ fo ^--~orsnbsd^r te08enaI ° m ~ h ^ 

y tyl, neteroaryl, heteroaralkyl, acyi, acyl- 
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oxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino, arylamino, 
aralkylamino, aminoaJkyl, aiyloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxy- 
carbonyl, aiyloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxy- 
alkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives, or sulfonic acid 
derivatives; the linking group represented by -(CH 2 ) n -0- may be attached either 
through nitrogen atom or through carbon atom where n is an integer ranging from 1 - 
4; Ar represents an unsubstituted or substituted divalent single or fused aromatic or 
heterocyclic group; R 4 represents hydrogen atom, hydroxy, alkoxy, halogen, lower 
alkyl, unsubstituted or substituted aralkyl group or forms a bond together with the 
adjacent group R 5 ; R 5 represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl 
group, acyl, unsubstituted or substituted aralkyl or R 5 forms a bond together with R 4 ; 
R 6 represents unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, 
aralkyl, alkoxyalkyl, alkoxycarbonyl, aiyloxycarbonyl, alkylaminocarbonyl, 
arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups, R 7 
represents hydrogen and Y represents oxygen atom, which comprises: hydrolising a 
compound of formula (I) described in any of the claims 6 and 7, where R 7 represents 
unsubstituted or substituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, 
heterocyclyl, heteroaryl, or heteroaralkyl groups and all other symbols are as defined 
earlier. 

9. A process for the preparation of compound of formula (I) 
X 



where X represents O or S; the groups R 1 , R 2 and group R 3 when present on carbon 
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, 
cyano, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, hetero- 
aralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, 
monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkyl- 
thio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, 




^-(CH^O-Ar 
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R s O 



(I) 



where all symbols are as defined above and Y represents oxygen and R 7 represents 
hydrogen or a lower alkyl group or YR 7 represents a halogen atom, or COYR 7 
represents a mixed anhydride group with appropriate amines of the formula NHR 7 R 8 , 
where R 7 and R 8 are as defined earlier and if desired; 

b) converting the compounds of formula (I) obtained above into 
pharmaceutical^ acceptable salts or pharmaceutically acceptable solvates. 
1 0. A compound of formula (I) 
X 



R 6 0 



(I) 



where X represents O or S; the groups Rl, R2 and group R3 when present on carbon 
atom, may be same or different and represent hydrogen, halogen, hydroxy, nitro, 
cyano, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, hetero- 
aralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, 
monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkyl- 
thio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, 
carboxylic acid or its derivatives, or sulfonic acid or its derivatives; or Rl, R2 along 
with the adjacent atoms to which they are attached may form a 5-6 membered 
substituted or unsubstituted cyclic structure containing carbon atoms with one or more 
double bonds, which may optionally contain one or more heteroatoms selected from 
oxygen, nitrogen and sulmr, R 3 when attached to nitrogen atom represents hydrogen, 
hydroxy, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyl- 
oxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino, arylamino, 
aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxy- 
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A compound of formula (I) 



Jl^CH^O-ArOR^ 

V * ereXrcpresenB0 '" St thogxo^Rl.RZ^ j 

atom, may be same or ^ * «*» J-*** « carbon 

-.^«~e,ora Ub ^^r h arr ,dtt0 ' 
alkoxy, oyoloalkoxy, aryl, aryloxy arallrvl T * ' 

^U^C^^^r 7^-«-aro- 
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oxygen, nitrogen and sulfur; R 3 when attached to nitrogen atom represents hydrogen, 
hydroxy, formyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyl- 
oxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino, arylamino, 
aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxy- 
carbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxy- 
alkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives, or sulfonic acid 
derivatives; the linking group represented by -(CH 2 ) n -0- may be attached either 
through nitrogen atom or through carbon atom where n is an integer ranging from 1 - 
4; At represents an unsubstituted or substituted divalent single or fused aromatic or 
heterocyclic group; R 4 represents hydrogen atom, hydroxy, alkoxy, halogen, lower 
alkyl, or unsubstituted or substituted aralkyl group; R 5 represents hydrogen, hydroxy, 
alkoxy, halogen, lower alkyl group, acyl, or unsubstituted or substituted aralkyl; R 6 
represents hydrogen, or unsubstituted or substituted groups selected from alkyl, cyclo- 
alkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylamino- 
carbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups, 
with a provision that R 6 does not represent hydrogen when R 7 represents hydrogen or 
lower alkyl group; R 7 represents hydrogen or unsubstituted or substituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl 
groups and Y represents oxygen atom, prepared according to the process of claim 7. 
12. A compound of formula (I) 
X 

RVX. R 4 



^(CH^O-ArOR^ 
R " / YR 



(I) 

R e O 

where X represents O or S; the groups Rl, R2 and group R3 when present on carbon 
atom, may be same or different and represent hydrogen, halogen, hydroxy^nitio, 
cyano, formyl or unsubstituted or substituted groups selected -from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, hetero- 
aralkyl, heteroaiyloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, 
monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkyl- 
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alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, hetero- 
aralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino, 
monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, alkoxycarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkyl- 
i thip, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino, aralkoxycarbonylamino, 
carboxylic acid or its derivatives, or sulfonic acid or its derivatives; or R 1 , R 2 along 
with the adjacent atoms to which they are attached may form a 5-6 membered 
substituted or unsubstituted cyclic structure containing carbon atoms with one or more 
double bonds, which may optionally contain one or more heteroatoms selected from 
oxygen, nitrogen and sulfur; R 3 when attached to nitrogen atom represents hydrogen, 
hydroxy, forniyl or unsubstituted or substituted groups selected from alkyl, cycloalkyl, ■ 
alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyl- ' 
oxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino, arylamino, 
aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxy- 
carbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxy- 
alkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives, or sulfonic acid 
derivatives; the linking group represented by -(CH 2 ) n -0- may be attached either 
through nitrogen atom or through carbon atom where n is an integer ranging from 1 - 
4; Ar represents an unsubstituted or substituted divalent single or fused aromatic or 
heterocyclic group; R 4 represents hydrogen atom, hydroxy, alkoxy, halogen, lower 
alkyl, unsubstituted or substituted aralkyl group or forms a bond together with the 
adjacent group R 3 ; R J represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl 
group, acyl, unsubstituted or substituted aralkyl or R s forms a bond together with R 4 ; 
R 6 represents hydrogen, or unsubstituted or substituted groups selected from alkyl, 
cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylamino- 
carbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups, 
with a provision that R 6 does not represent hydrogen when R 7 represents hydrogen or 
lower alkyl group; R 7 represents hydrogen or unsubstituted or substituted groups 
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, or heteroaralkyl 
groups and Y represents NR 8 , where R 8 represents hydrogen, or unsubstituted or 
substituted alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl, or heteroaralkyl 
groups; R 7 and R 8 together may form a 5 or 6 membered cyclic structure containing 
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group, acyl, unsubstituted or substituted aralkyl or R 5 forms a bond together with R 4 ; 
R 6 represents hydrogen, or unsubstituted or substituted groups selected from alkyl, 
cycloalkyl, aryl, aralkyl, alkoxyaikyl, alkoxycarbonyl, aryloxycarbonyl, alkylamino- 
carbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups. 
5 15. A process for the preparation of the intermediate of formula (IVf) defined in 
claim 14, which comprises: 

a) reacting a compound of formula (Ilia) 
X 

where all symbols are as defined in claim 14 with a compound of formula (IVh) 

tfoCHjP'Pha-Hal (1Vh) 
where R 6 represents unsubstituted or substituted groups selected from alkyl, cyclo- 
alkyl, aryi, aralkyl, alkoxyaikyl, alkoxycarbonyl, aryloxycarbonyl, alkylamino- 
carbonyl, arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl group and 
Hal represents a halogen atom, to yield a compound of formula (IVi) 
X 

^-(CHa^O-Ar-C^CH-OR 6 (ivi) 
% N' R 3 

where all symbols are as defined above, 

b) reacting the compound of formula (IVi) with an alcohol of the fonnula 
R 6 OH where R 6 is unsubstituted or substituted groups selected from alkyl, cycloalkyl, 
aryl, aralkyl, alkoxyaikyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, aryl- 
aminocarbonyl, acyl, heterocyclyl, heteroaryl, or heteroaralkyl groups to yield, a 
compound of formula (IVj), 
X 

% ^-(CH 2 ) n O-ArjV (IVj) 
RO 

where R 6 is as defined above and all other symbols are as defined earlier, 
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16. An intermediate of formula (IVg) 
X 

3 N 2 
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duo, « a^xycarbonytamn,, atyioxycartontfamino, a^^hL 

wtir ft. adjacent atoms «o which they are atiached may fa. a « membered 
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^^^^^^^^^^^ 
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oxyj ryd™, amino, aoyiamino, monoaixyiamino, diaHtyUmirto, aryUmmo 

-MA aryloxycarhonyi, amKoxycarbony,, aUcoxyaHtyi, aryloxyahcy., aralkoxy 
-W. « thioaKyt w ^ _ * 

denvatives; th, unld ng ^ represenKd by ^ ^ ^ ^ 

^ughni.ogenatomor.hroughoarbonatomwhetcnis aninteger ranging from , - 
4; Ar represents an unsubstituted or substituted divalent single or fused aromatic or 
heterocychc gro„ B R 4 represents hydrogen atom, hydroxy, aUcoxy, halogen, lower 
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alkyl, unsubstituted or substituted aralkyl; R 7 represents hydrogen or unsubstituted or 
substituted groups selected from alkyl, cycioalky], aryl, aralkyl, heterocyclyl, 
heteroaryl, or heteroaralkyl groups. 

1 7. A process for the preparation of the intermediate of formula (I Vg) as defined in 
claim 1 6, which comprises: 

a) reacting a compound of formula (Illh) 



Jl ,^~( CH 2)n Li (inh) 

R Nr3 

where L 1 is a leaving group and all other symbols are as defined above with a 
compound of formula (TV1) 

H0-Ar-!^ oR7 (TVl) 
HzN 

where R 5 is hydrogen atom and all other symbols are as defined above, to yield a 
compound of formula (TVk) 
X 

where R 5 is hydrogen atom and all other symbols are as defined above, and 

b) reacting a compound of formula (IVk) obtained above with an 
diazotizing agent 

18. An intermediate of formula (Illn) 




R 4 



^N-(CH 2)n -0-Ar-^0 
R 2 ^NH 2 RVW 

where X represents O or S; the groups Rl, R2 may be same or different and represent 
hydrogen, halogen, hydroxy, nltro, cyano, formyl or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, 
aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy, heteroaralkoxy, acyl, 
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hetero^M group, ^ ^^W. tan* or 



heteroaralkyl groups. 
19. A 
claim 18, 



0 19. A process for the preparation of th~; ♦ 

Potion of the intermediate of formula (Illn) defined in 



R 1 JL R 4 
R 2>V NH 2 R 6 c/\)R 7 W 



which comprises reacting a compound of formula (IVm) 

R 6 CT^OR 7 (IVm ) 



R 

H 2 N-(CH 2 ) n - 0 -Ar-U5p 

R 6 (J~t>R 7 
where all symbols are as defined in claim 18 with 

,am 18 wth a compound of formula aVo) 
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(IVo) 

where R 1 , R 2 and X are as defined earlier to produce a compound of formula (Illn) 
defined above. 

20. An intermediate of formula (IVm) 

R 4 

HaN-CCHzJH-O-Ar-U 5 © 

R^OR 7 (IVm) 
where n is an integer ranging from 1 - 4; Ax represents an unsubstituted or substituted 
divalent single or fused aromatic or heterocyclic group; R 4 represents hydrogen atom, 
hydroxy, alkoxy, halogen, lower alky], unsubstituted or substituted aralkyl group or 
forms a bond together with the adjacent group R 5 ; R 5 represents hydrogen, hydroxy, 
alkoxy, halogen, lower alkyl group, acyl, unsubstituted or substituted aralkyl or R 5 
forms a bond together with R 4 ; R« represents hydrogen, or unsubstituted or substituted 
groups selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, 
aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl, heterocyclyl, hetero- 
aryl, or heteroaralkyl groups; R 7 represents hydrogen or unsubstituted or substituted 
15 groups selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, or 
heteroaralkyl groups. 

21. A process for the preparation of the intermediate of fonnula (IVm) defined in 
claim 20, 

R 4 



HzN-CCH^-O-Ar-l R 5 P 



R^OR 7 ^ 



20 which comprises 

a) preparing from a compound of fonnula (Hid) 



R 4 



LWCH^O-Ar-^^ 



r 6 o 



where L 1 is a leaving group and all other symbols are as defined earlier by Gabriel 
synthesis; 
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b) reducing a compound of fomulaflVn) 

R 4 

N 3-(CH 2 ) n - 0 -Ar-Us O 

R'o^or 7 (IVn > 

where R 4 and R 3 represent hydrogen atom and all other svmhnl 
* 22. AnintermediateofformuladVn) **" ^ 

R 4 

^-(CH^^Ar-UVp 

R 6 Cf\)R 7 ^ 
where n is an integer ranging from I —4- a,„ 

hydroxy.atey, halogen fcweralfcv! ^L-fT a '° m - 
forms a bond together with d 4 . , or R 

substituted. representsh yd"gen,orunsubstitutedor 

^^ fefte „ oofftefattra ^ eoffomu|aWde& ^ 



R 4 



20 



N 3-(CH 2 ) n -0-Ar 



wnicn comprises: 

a) treating a compound of formula (IUd) 

R 4 

L'-fCH^-O-Ar-U^P 



r6q ^or 7 <m 
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where L 1 is a leaving group and all symbols are as defined in claim 22, with 
appropriate azides to yield the compound of the formula (IVn); 
b) reacting a compound of formula (Illb) 



0 
II 



(R 9 0) 2 -P-CH-(COOR 7 ) (nib) 
OR 6 

: where R 6 , R 7 are as defined earlier excluding hydrogen and R 9 represents (C,-C 6 )alkyl 
with a compound of formula (TVp) 

N 3 — (CH 2 ) n -0-Ar— CHO (i Vp ) 
where all symbols are as defined earlier by to yield a compound of the formula (IVn). 
24. A compound according to claim 1 which is selected from: 

(±)-Ethyl S^oxy-S-^fP-me^l-^oxo-S^ydro^-quinazoHnyl] 
methoxy]phenyl]propanoate; 

(±)-2-Emoxy-3-[4-[[3-me%l^ XO -3 > 4-dmydro-2-quina Z olinyI] methoxy] 
phenyljpropanoic acid; 

(±>Sodium 2^moxy-3-[4-[[3-memyl^xo-3 ) 4-dihyQro-2-quma 2 olinyl] 
methoxy]phenyl]propanoate; 

[2R, N(1S)J 2-emoxy-3-[4-[[3-Memyl-4-oxo-3,4-dmydro-2-quinazolinyl] 
methoxy]phenyl] -N-(2-hydroxy-l-phenylethyI)propanamide; 

[2S, N(1S)] 2-emoxy-3-[4-[[3-Memyl-4s)xo-3,4-<Imydro-2-qumaa)Imyl] 
methoxy]phenyl]-N-(2-hydroxy-l-phenylethyI)propanamide; 

(+)-2-Emoxy-3-[4-[[3-memyM-oxo-3 J 4-dmydro-2-qumazoImyl] methoxy] 
phenyljpropanoic acid; 

(-)-2-EthoxyO-[4-[[3-memyl^xo-3,4^ 
phenyljpropanoic acid; 

(-)-Sodium 2^moxy-3-[4-[i3-memyl-4^xoO,4-dihydro-2^uina2olinyl] 
methoxyjphenyljpropahoate; 

(±)^orpholine^.yl)2^moxy-3-[4<[3.memyl-^xo-3,4-dihydro-2- 
quinazolinyl]methoxy]phenyl]propanamide; 

(±)-2-Emoxy-3-[4-[r3-me%M-oxo-3,^ 
phenyl]-N-(2-fluorophenyl)propanamide; 
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(±)-2-Methoxy-3-f4- [f 3. methyl . W3 . 
Phenyljpropanoic acid; ^^-qumazolinylj methoxyJ 

(±)-EthyI 2-propoxy-3-f4.ff3.meth ,. 4 4 ... . „ 
' -ethoxyjphenyljpropanoate; 3 ' 4 - dlh ydro-2- q uina 2 oIinyI] 

(±)-2-Propoxy-3-f4-ff3- m ethyI-4-ox 0 u ^ J 
phenyljpropanoicacid; ^^^-quin^^ methoxyJ 

[2S, N(IS)J 2-propoxy-3-[4-ff3-n 1 ethyI-4-ovo 3d ^ A 
[2R, N(1S)] 2-Propoxy-3-f4.[f3- me thyI-4. oxo 3 4^1 „ " 

(±)-Ethyl 2-(n-butoxy).3-f4-ff3-methyl-4-oxo 3 4 wk' x ' 
methoxyJ phenyljpropanoate; "V 1 " 4 oxo *3,4-dihydro-2-quinazoIiny]J 

15 (±) " 2 " (n - But0 ^^ . 

Phenyljpropanoic acid; ^hyox^umazolinylj methoxyJ 

(±)-EthyI2-phenoxy3-[4-ff3.methyI-4-oxo-3 4-d ;il ^ • 
methoxyjphenyljpropanoate; ^^y^uinazohnylj . 

(±)-2-Phenoxy-3-[4.ff3-methyl^o Xo .3 4-dihvdm ? • 
Phenyljpropanoic acid; ^^ydro-a-qumazolinylj methoxyJ 

(±)-EthyI2-(2-methoxyethoxy)-3-r4-rr3 ^ , „ 
(±)-2-(2-Methoxyethoxv)-3 T4 m i_ , 
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(±)-Ethyl 2-ethoxy-3-^ ethoxy] 
phenyljpropanoate; 

(^-2-EthoxyO^^ 
phenyl] propanoic acid; 

5 [2R, N(l S)] 2-ethoxy-3-f4-[2-[2-ethyI-4-oxo-3 ,4-dihydro-3-qumazoIinyI] 

ethoxy]phenyl]-N-(2-hydroxy-l-phenylethyl)propanamide; 

[2S, N(1S)] 2-ethoxy-3.[4-[2.[2^thyl^xo-3,4-dihydroO-quina2ol^ 
ethoxy]phenyl]-N-(2-hydroxy-l.phenylethyl)propanamide; 

(+)-2-EthoxyO-[4-[2-[2-e%l^xoO,4-dihydro-3Kjuina2olinyl)ethoxy] ' 
i phenyl]propanoic acid; 

(-)-2-EthoxyO-[4-[2-[2^thyl^xo-3,4-dihydro-3^uinazolinyl]ethoxy] 
phenyl]propanoic acid; 

(+).Ethyl2-ethoxyO-[4<2-[2-ethyl-4^xo-3,4^ydro-3-quina2olinyI]ethoxy] 
phenyljpropanoate; 

(*Ethyl2-ethoxy-3-[4-[2-[2^thyl^xo^ ethoxy] 
phenyljpropanoate; 

(±)-Ethyl2^thoxy-3-[4-[2-[2-methtf^^^ 
ethoxy]phenyl]propanoate; 

(±)-2-EthoxyO-[4^2-[2-methyl^oxo-3 > 4^ihyciro-3-quina2olinyl]ethoxy] 
phenyl]propanoic acid; 

[2R, N(1S)] 2-ethoxy-3-[4-[2-[2-methyl-4-oxo-3,4-dihydro-3-quinazolinyl] 
ethoxy]phenyI]-N-(2-hydroxy-l-phenylethyl)propanainide; 

[2S, N(1S)] 2-ethoxy-3.[4.[2-[2-methyl^xoO,4Hlihydro-3-quinazolinyl] 
ethoxy]phenyl]-N-(2-hydroxy-l-phenylethyl)propanamide; 

(+) -2-Ethoxy-3-[4-[2-[2-methyl^xo-3,4^ihydro-3^uinazolinyI] ethoxy] 
phenyl]propanoic acid; 

(-)-2-Ethoxy-3-[4-[2-[2-me%M^xo-3,4^mydro-3^uinazolinyl]ethoxy] 
phenyl]propanoic acid; 

(+)-E%!2-ethoxy-3-[4-[2.[2-methyl^xo-3,4Kimydro-3-quinazolinyl] 
ethoxy]phenyI]propanoate; 

0-Ethyl-2-ethoxy-3.[4-[2^2.methyl^xo-3,4.dihydro-3-quinazoUnyl] 
ethoxyjphenyljpropanoate; 
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methoxyjphenyljpropanoic acid; 

C±)-EthyI2-ethoxy-3-[4.[[3-C4-methoxyphenyl)-4-oxo-3,4-dihydro^2. 
quinazolinyl]methoxy] phenyljpropanoate; 

methoxyjphenyljpropanoic acid; 

(±>Ethyl2-etho^ 
methoxyjphenyljpropanoate; 

0 phenyljpropanoic acid; 

(±)-Ethyl2-ethoxy-3-[4-[[3.(3-chlorophenyl)-4-oxo-3,4-dihydro-2- 
quinazoknyljmethoxyjphenyljpropanoate; 

(±)-2-Emoxy-3-[4-[[3-(3-chlorophenyO^^^ 
methoxyjphenyljpropanoic acid; 

1 C±>Ethyl2-ethoxy-3-[4-[[3K3^hloro^-fluorophenylH-oxo-3,4-dihydro-2- 
quinazolinyl]methoxy]phenyl]propanoate; 

(±)-2-Ethoxy-3-[4-[[3-(3-chloro^-fluorophenyl)^xo-3 J 4-a^ydro-2- 
quinazolinyl] methoxyjphenyljpropanoic acid. 

25. A pharmaceutical composition which comprises a compound of formula (I) 
X 




WaJn-O-Ar-L f jj 
R 6 0 

as defined in claims 1-5, 10-13, or 24 and a pharmaceutically acceptable carrier, 
diluent, excipient or solvate. 

26. A pharmaceutical composition as claimed in claim 25, in the form of a tablet, 
capsule, powder, syrup, solution or suspension. 

27. A method of preventing or treating hyperlipemia, hypercholesteremia, 
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin 
resistance, or diseases in which insulin resistance is the underlying pathophysiological 
mechanism comprising administering a compound of formula (I) as defined in claims 
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glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, 
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic 
ovarian syndrome (PCOS), useful as aldose reductase inhibitors, for improving 
cognitive functions in dementia and treating diabetic complications, osteoporosis, 
5 inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, 
xanthoma or cancer. 

33. A method according to claim 32, for the treatment or prophylaxis of disorders 
related to Syndrome X, which comprises administering a compound of formula (I) in 
combination with HMG CoA reductase inhibitors, fibrates, nicotinic acid, cholestyr- 

3 amine, colestipol or probucol which may be administered together or within such a 
period as to act synergestically together. 

34. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL, 
VLDL and free fatty acids in the plasma, which comprises administering a compound 
offonnula © claimed in any one of claims 1-5, 10-13 or 24 or a pharmaceutical 
composition as claimed in claims 25 and 26 in combination/concomittant with HMG 
CoA reductase inhibitors or fibrates or nicotinic acid or cholestyramine or colestipol or 
probucol which may be administered together or within such a period as to act 
synergestically together to a patient in need thereof. 

35. Use of a compound of formula (I) as defined in any one of claims 1 -5, 1 0-13, 
or 24 for preventing or treating hyperlipemia, hypercholesteremia, hyperglycemia, 
osteoporosis, obesity, glucose intolerance, leptin resistance, insulin resistance, or 
diseases in which insulin resistance is the underlying pathophysiological mechanism. 

36. Use according to claim 35, wherein the disease is type II diabetes, impaired 
glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as hyper- 
tension, obesity, atherosclerosis, hyperlipemia, coronary artery disease and other 
cardiovascular disorders, certain renal diseases including glomerulonephritis, 
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, 
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic 
ovarian syndrome (PCOS), useful as aldose reductase inhibitors, for improving 
cognitive functions in dementia and treating diabetic complications, osteoporosis, 
inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, 
xanthoma or cancer. 
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42. Use according to claim 41, wherein the disease is type II diabetes, impaired 
glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as hyper- 
tension, obesity, atherosclerosis, hyperlipemia, coronary artery disease and other 
cardiovascular disorders, certain renal diseases including glomerulonephritis, 
> glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, 
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic 
ovarian syndrome (PCOS), useful as aldose reductase inhibitors, for improving 
cognitive functions in dementia and treating diabetic complications, osteoporosis, 
inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, 
xanthoma or cancer. 

43. Use of a compound of formula (I) as defined in any one of claims 1-5, 10-13 or 
24 for preparing a medicament for reducing plasma glucose, triglycerides, total 
cholesterol, LDL, VLDL and free fatty acids in the plasma. 

44. Use of a compound of formula (I) as defined in any one of claims 1-5, 10-13 
or 24 for preparing a medicament in combination/concomittant with HMG CoA 
reductase inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol for 
preventing or treating hypelipemia, hypercholesteremia, hyperglycemia, osteoporosis, 
obesity, glucose intolerance, leptin resistance, insulin resistance, or diseases in which 
insulin resistance is the underlying pathophysiological mechanism. 

45. Use according to claim 44, wherein the disease is type H diabetes, impaired 
glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as 
hypertension, obesity, atherosclerosis, hyperlipemia, coronary artery disease and 
other cardiovascular disorders, certain renal diseases including glomerulonephritis, 
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, 
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic 
ovarian syndrome (PCOS), useful as aldose reductase inhibitors, for improving 
cognitive functions in dementia and treating diabetic complications, osteoporosis, 
inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, 
xanthoma or cancer. 

46. Use of a compound of formula (I) as defined in any one of claims 1-5,10-13 or 
24 for preparing a medicament in combination/concomittant with HMG CoA reductase 
inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol for reducing 
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other cardiovascular disorders, certain renal diseases including glomerulonephritis, 
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, 
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic 
ovarian syndrome (PCOS), useful as aldose reductase inhibitors, for improving 
cognitive functions in dementia and treating diabetic complications, osteoporosis, 
inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, 
xanthoma or cancer. 

52. A medicine for reducing plasma glucose, triglycerides, total cholesterol, LDL, 
VLDL and free fatty acids in the plasma, which comprises a compound of formula (I) 
claimed in any one of claims 1-5, 10-13 or 24 or a pharmaceutical composition as 
claimed in claims 25 and 26 and HMG CoA reductase inhibitors, fibrate, nicotinic 
acid, cholestyramine, colestipol or probucol. 

53 . An intermediate of foimula (Him) 



R 2 NH^R 3 R 6 0 OR 7 
(Him) lT 

o 



where X represents O or S; the groups R 1 , R 2 and group R 3 when attached to the 
carbon atom, may be same or different and represent hydrogen, halogen, hydroxy, 
nitro, cyano, forrayl or unsubstituted or substituted groups selected from alkyl, cyclo- 
alkyl, alkoxy, cycloalkoxy, aiyl, aiyloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, 
heteroaralkyl, heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, 
acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl, 
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, 
aralkoxyalkyl, alkylthio, thioalkyi, alkoxycarbonylamino, aryloxycarbonylamino, 
aralkoxycarbonylamino, carboxylic acid or its derivatives or sulfonic acid or its 
derivatives; or R\ R 2 along with the adjacent atoms to which they are attached may 
form a 5-6 membered substituted or unsubstituted cyclic structure containing carbon 
atoms with one or more double bonds, which may optionally contain'one or more 
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which comprises reacting a compound of formula (Illn) 

R i f ? 
Y^^CHA-O-AT-^O 

R 2 ^NH 2 R 6 Cf>)R 7 

where all symbols are as defined above, with a compound of formula (IIIo) 



Lo i 



2 ^ R 3 (mo) 



10 



15 



20 



25 



where L 2 is a leaving group and all other symbols are as defined above, to produce a 

compound of formula (Him) where all symbols are as defined above. 

55. A pharmaceutical composition which comprises a compound of formula (mm) 



X 




R 4 



J^(CH 2 ) n -0-Ar-U5 O 
NH_R 3 R 6 0TTdr 7 
(IOm) 



as defined in claim 53 and a pharmaceutical^ acceptable carrier, diluent, excipient or 
solvate. 

56. A pharmaceutical composition as claimed in claim 55, in the form of a tablet, 
capsule, powder, syrup,.soIution or suspension. 

57. A method for preventing or treating hyperlipemia, hypercholesteremia, hyper- 
glycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin 
resistance, or diseases in which insulin resistance is the underlying pathophysiological 
mechanism comprising administering a compound of formula (Illm) as defined in 
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inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, 
xanthoma or cancer. 

62. A method according to claim 61, for the treatment or prophylaxis of disorders 
related to Syndrome X, which comprises administering a compound of formula (Mm) 
in combination with HMG CoA reductase inhibitors, fibrates, nicotinic acid, cholestyr- 
amine, colestipol or probucol which may be administered together or within such a 
period as to act synergestically together. 

63. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL, 
VLDL and free fatty acids in the plasma, which comprises administering a compound 
of formula (Illm) claimed in claim 53 or a pharmaceutical composition as claimed in 
claim 55 or 56 in combination/concomittant with HMG CoA reductase inhibitors, 
fibrates, nicotinic acid, cholestyramine, colestipol or probucol which may be 
administered together or within such a period as to act synergestically together to a 
patient in need thereof. 

64. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL, 
VLDL and free fatty acids in the plasma, which comprises administering a compound 
of formula (Illm) claimed in claim 53 or a pharmaceutical composition as claimed in 
claim 55 or 56 to a patient in need thereof 
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